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ANAPLASMOSIS 


PRODUCTION  OF  ANAPLASMOSIS  CARD  TEST  ANTIGEN.  Martin,  W.  H.  and 
Ritchie,  W.  H.  (Project  Report) 


Summary 

By  means  of  rapid  serial  passage  of  Anaplasma  marginale  in  spleneclomized  calves  maximum  parasitemia  was 
obtained  which,  when  passed  into  grown  whole  animals,  yielded  sufficient  card  test  antigen  for  approximately 
225,000  tests.  Part  of  this  antigen  is  to  be  used  for  the  1973  fall  test  season  and  the  remainder  to  be  converted  to  a 
complement  fixing  antigen  suitable  for  microtiter  use. 


Introduction 

Since  1949,  tlic  complomenl  Hxation  lesl  lor  aiiaplasmosis  lias  been  the  only  reliable  laboratory  diagnostic 
tool  available.  In  1962  Rislic'  suggested  the  micro  capillary  agglutination  test  as  a  method  by  whicii  the 
veterinarian,  himself,  could  diagnosis  the  disease  in  his  own  facility.  However,  its  reliability  has  been  questioned  by 
many  investigators  and  its  manufacture  has  since  been  discontinued.  Today,  the  anaplasmosis  buffered  antigen 
(ABA)  card  agglutination  test  appears  to  be  an  excellent  supplement  to  the  cumbersome  and  complex  complement 
fixation  (CF)  test.  Its  accuracy  approaches  that  of  the  CF  test  and  in  some  instances  surpasses  the  diagnostic 
accuracy  during  the  early  stages  of  the  disease.  Initially,  it  could  only  be  used  as  a  plasma  test  and  was  accurate  only 
il  the  sample  was  a  few  hours  old.  Amerault  showed  the  addition  of  normal  bovine  serum  to  the  antigen  at  the  time 
ol  the  test  would  allow  itie  testing  of  serum  several  days  old. 

Materials  and  Methods 

The  strain  oi  Anaplasma  marginale  used  in  production  of  card  test  antigen  is  identified  as  Virginia  number  4.  It 
was  received  from  Veterinary  Science  Rcsi-arcb  in  a  state  of  high  reproduction  and  high  parasitemia  in  llie  host. 
Hopefully  the  organism  would  double  the  number  of  cells  infected  each  day  after  inoculation.  This  particular  strain 
of  the  organism  was  used  in  the  large  scale  CF  antigen  production  at  Texas  A&M  in  1962-1963,^  and  in  prior  lots  of 
ABA  prepared  for  trial  use.  Although  other  strains  do  yield  satisfactory  antigens,  this  has  been  most  satisfactory 
because  higher  parasite  counts  arc  obtained  in  a  mucii  sliorter  period  of  lime.  A  rapidly  reproducing  organism 
appears  to  reach  higher  parasite  counts  in  a  shorter  period  of  time  with  only  sligiit  drop  in  hematocrit  (PCV). 

Antigen  production  methods  follow  one  described  by  Amerault  and  Roby'*  in  whicli  highly  parasili/cd  cells 
are  ruptured  by  means  of  the  French  Pressure  cell  (FPC).  Released  "anaplasmata"  are  purified  by  repealed  washings 
in  sterile  antibiotic  saline.  Amerault  and  Roby^  suggest  a  soluble  A.  marginale  antigen  does  exist  and  perhaps  does 
play  a  part  in  the  overall  fixation  of  complement  in  the  presence  of  positive  serum,  but  it  represents  a  small  fraction 
of  the  total  red  blood  cell  (RB(^)  protein  and  can  only  be  detected  by  a  macroagar  diffusion  test.  This  antigenic 
fraction  of  the  A.  marginale  organism  is  therefore  lost  during  the  washing  process. 

The  animals  used  for  both  production  runs  of  the  antigen  were  aged  female  Ilolsleins  purchased  locally,  and 
were  negative  for  anaplasmosis  by  the  CF  and  card  tests.  By  rapid  passage  through  splenectomized  calves,  a 
maximum  parasite  count  was  obtained  in  the  shortest  period  of  time.  Inoculums  consisted  of  cells  collected  in 
Alsevers  solution.  These  cells  were  washed  three  times  with  cold  sterile  saline  and  inoculated  at  a  rate  of  1.0  ml 
packed  cells  per  pound  of  body  weight  of  the  recipient  animal.  Production  animals  were  not  splenectomized.  These 
animals  were  bled  each  morning  and  temperatures  were  taken  twice  daily.  As  the  critical  parasite— PCV  levels  were 
approaching,  animals  were  bled  both  in  early  morning  and  mid-afternoon.  The  highest  maximum  counts  were  70 
percent,  reaching  these  levels  in  S  to  7  days.  Table  1  sliows  the  incubation  period  and  hematological  data  for  the  first 
production  run. 

Although  a  70  percent  parasitemia  with  many  nuiiti[)le  organisms  per  c(;ll  is  average,  it  was  not  as  high  as  the 
80  to  90  percent  parasitemias  in  some  earlier  productions.  Both  cows  9346  and  9348  yielded  antigens  of  high 
potency,  but  the  total  volume  of  finished  product  from  each  animal  was  not  high. 

A  second  production  run  began  again  with  blood  from  the  carrier  animals,  this  time  passing  through  three 
splenectomized  calv(;s  and  then  to  production  cows.  These  calves  weighed  300  to  700  pounds.  It  was  necessary  to 
use  all  cells  from  the  infected  calves  for  passage  to  the  next  animal  leaving  none  for  production  purposes.  This  is 
shown  in  table  2. 
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Table  1.  — Summary  of  pruductioii  data  from  first  })roduvtion  run 


Afi.d 

Holstr-in 

Hoist  cin 

Animal 

carrirr 

Calf 

cow 

cow 

identity 

5447 

6010 

9346 

9348 

Animal  weif^hl-pounds    . 

Percent  parasite  count 
at  bleeding     

Percent  Hematocrit    .  .  . 

Incubation  period,  days 

Wet  weight /4.  marginale 
organisms-grams  .... 


1400 


20.4 


1480 


0 

63 

70 

70 

32 

16 

24 

19 

._ 

25 

6 

7 

27.9 


Table  2. —Summary  of  production  data  from  second  production  run 


Aged 

Holstein 

Holstein 

Holstein 

Angus  cross 

Animal 

carrier 

Calf 

Calf 

Calf 

cow 

cow 

cow 

cow 

identity 

5988 

494 

491 

21 

982 

No  tag 

5137 

22 

Animal  weight,  pounds  . 

Maximum  parasite 
count-percent     

Percent  Hematocrit    .  .  . 

Incubation  period, 
days 

Wet  weight /I.  marginale 
organisms  grams      .  .  . 


0 
34 


325 

68 
20 

14 


350 

72 
15 


700 

80 
25 


1500 

77 
22 


700 

70 
19 


1200 

62 
18. 


800 

77 
25 


52.9 


23.1 


19.7 


Splenectomized  calf  949  took  14  days  to  produce  the  liighest  parasitemia.  However,  cells  from  this  animal 
injected  into  splenectomized  calf  491  took  only  5  days  to  reach  an  even  higher  level  of  cells  parasitized.  Passage  of 
cells  from  491  to  splenectomized  calf  21  again  took  only  5  days  with  maximum  parasite  count  now  at  80  percent. 
From  this  point,  only  whole  production  animals  were  used.  Parasitemia  remained  above  70  percent  except  for  cow 
5137  on  all  subsequent  inoculations.  Cow  982,  which  had  a  relatively  high  parasite  count  (77  percent)  and  weighed 
the  most,  yielded  the  largest  wet  weight  of  .4.  marginale  cells. 

Results 


The  yield  in  total  test  doses  and  the  number  of  test  doses  per  ml  of  packed  cells  processed  from  each  animal  is 
.shown  in  Table  3.  The  first  four  animals  |)rocessed  were  approximately  equal  in  the  tuimber  of  lest  doses  per  nd  of 
packed  cells  processed;  however,  animal  number  22  shows  almost  a  33  percent  uicrease  (14.2)  over  the  average  of 
the  first  four  animals.  This  may  be  due  to  several  factors  associated  with  the  animal  itself.  This  animal  had  been 
splenectomized    as    a    calf  approximately    I    year   ago   and    used   as   a   test   animal    for   subinoi  iilalioii    from   a 


Tabic  3.- Summary  of  data  from  two  production  lots  of  Atmplasmosis  antiiicn 

Animal  number 9346               9348                 982               5J37  22 

Percent  I'arasilemia 70                     70                     77                    62  77 

ml  packed  cells  processed 2,800               3,800               6,750               3,250  2,000 

Antif;cn  yield-lesl  doses    29,580            40,455            76,705            33,495  28,565 

TesI  doses/ml  packed  cells     10.5                 10.6                  I  1.4                 10.3  14.2 


complcrncnl-l'ixialion-suspicioiis  reaction  card,  negative  reaction  test  animal.  Tlie  fact  tliat  the  PVC  was  almost 
normal  (25  percent)  al.so  makes  more  cells  available  lor  processing.  We  do  not  know  if  any  of  these  factors  played  a 
quantitative  role  in  the  antigen  production.  The  use  of  cows  which  have  been  splenectomized  as  calves  should  be 
investigated  in  iIh*  future. 

Conclusion 

We  have  produced  a  card  agglutination  antig<-n  from  five  animals  yielding  slightly  more  than  200,000  test 
doses  at  ABA.  However,  not  all  this  is  to  be  used  for  this  specific  product.  In  its  unstained  bulk  form  it  serves  as  an 
excellent  (juality,  highly  antigenic  complement  fixing  antigen.  The  present  (IF  antigen  is  old  (1962)  and  contains 
many  impurities  such  as  hemoglobin,  cell  stroma  [)articulate  forms,  and  other  cellular  debris.  With  the  ABA  all  these 
are  removed  and  its  reactions  to  test  serums  are  identical  to  the  old  antigen. 

It  is  significant  that  with  the  mas.sive  inoculations  made  into  lhe.se  animals,  with  the  resultant  short  incubation 
period,  the  majority  ol  animals  do  not  develop  any  deleclahle  complemenl  fixing  or  agglutinating  antibodies.  In 
those  cases  where  significant  (>F  titers  dev<'lop,  ihal  parlic  ular  antigen  is  usually  unsatisfactory. 


BOVINE  VIRAL  DIARRHEA 


BOVINE  VIRAL  DIARRHEA  INFECTION  IN  PIGS.  Stewart,  W.  C.  Carhrey,  E.  A., 
Jenney,  E.  W.,  Brown,  C.  L.,and  KresseJ.  I.JAVMA,  Vol.  159,  No.  II, 
1971,  pp.  1 556-1563.  (Abstract  of  Published  Report) 

Sixty-six  pigs  were  cxposi'd  cxperimt'iitally  lo  bovine  viral  diarriiea  (BVD)  virus.  Several  strains  of  the  virus 
and  r()ul<'s  of  adminislralion  were  ulilized.  The  iniinunoiogic,  pathologic,  serologic,  and  virologic  responses  of  pigs  in 
selected  groups  were  determined. 

In  a  group  of  pigs  exposed  twice  to  a  field  strain  ol  virus,  tlie  serologic  responses  consisted  of  moderate  to  high 
BVD  antibody  titers  and  low  cross-neutralizing  titers  against  iiog  cholera  (HC)  virus.  When  given  virulent  HC  virus, 
severe  clinical  reactions  occurred  in  the  liVD-exposed  pigs,  but  eight  of  nine  pigs  survived. 

Further  evidence  of  a  viremia  was  established  by  the  isolation  of  BVD  virus  from  seven  pigs.  Isolates  were 
cultun'd  from  the  lungs  of  one  pig  and  the  blood  of  five  pigs  exposed  intranasally  (IN.)  In  two  pig.s,  the  blood 
isolates  were  detected  14  days  postexposure  (DI*K).  Isolates  were  recovered  from  the  ileum,  mesenteric  lymph 
nodes,  and  spleen  of  one  pig  exposed  intramuscularly  (I.M.). 

In  two  swine  herds  investigated  for  ll(^,  .serologic  tests  for  BVD  were  done  after  low  to  moderate  IIC  antibody 
titers  were  detected.  In  each  case,  higher  BV'D  antibody  tilers  were  detected,  suggesting  that  the  former  were 
cross-neutralization  titers  resulting  from  BVD  infection.  One  herd  had  been  in  contact  with  BVD-vaceinated  cattle 
and  the  other  herd  had  been  fed  bovine  offal. 


BRUCELLOSIS 

EVALVA  TION  OF  FIVE  MEDIUMS  FOR  THE  STABILIZA TION  OF  BRUCELLA  ABORTUS  STRAIN 
19  DESICCATED  BY  LYOPHILIZATION.  Angus,  R.  D.,  Love,  E.  L.,  and  Pietz,  D.  E. 
(Project  Report) 

Summary 

Lyophili/.od  Brucella  abortus  Strain  19  vaccines  were  prepared  iisinj;  five  recommended  stabilizing  mediums. 
These  fivt;  vaccines  were  compared  witli  each  oilier  and  vvitii  hquid  vaccine  relative  to  their  suitahility  lor  (1) 
Maintaining  distinguishing  cultural  characteristics;  (2)  maintaining  viability  during  lyophilization;  (3)  quality  ol 
r<;storalion;  (4)  maintaining  viability  under  various  storage  temperatures;  and  (5)  maintaining  stable,  antigenic  and 
virulence  (|ualilies. 

Inlrodiiclion 

Brucella  abortus  Strain  19  has  been  widely  used  for  many  years  as  a  vaccine  to  iiurease  the  resistance  ol  cattle 
to  naturall)  occuring  brucellosis.  This  strain  of  Brucella  was  originally  isolated  by  personnel  ol  the  USDA  in  1923 
aiul  the  foundation  culture  is  now  maintained  by  the  Biologic  Reagents  Section,  Veterinary  Services  Diagnostic 
Laboratory  (VSDl,),  AIMllS,  Ames,  Iowa. 

Seed  cultUH's  have  been  distributed  worldwide  for  production  and  reference  purposes  and  the  World  Health 
Organization  recently  designated  the  Biologic  Reagents  Section,  VSDL,  as  the  source  lor  "Original  Seed".  Since 
"Original  Seed"  was  to  be  supplied  in  the  lyophilizcd  form,  a  stabilizing  medium  that  would  best  preserve  the 
characteristics  of  Strain  19  with  maximum  viability  was  desirable.  Several  mediums  have  been  used  and 
recommended,  (1,2,.'), 6,7)'  but  these  have  not  been  examined  on  a  direct  comparative  basis. 

This  project  was  designed  to  determine  which  of  these  fi\c  mediums  would  be  the  most  suitable  stabilizer  for  B. 
arbortus  Strain  19  vaccine  and  "'Original  Seed' . 

Materials 

A.  Culture:  Brucella  abortus  Strain  19,  USDA  Stock,  serial  72,  (September  1.  1962),  was  selected  because 
this  serial  had  Ivpical  cliarai  teristics  and  was  used  as  the  control  for  tiie  ciiaracterization  ol  Brucella 
abortus  Strain  19  (4). 

B.  Mediums: 

1 .  One  percent  peptone  (2)  was  used  in  making  vaccine  dilutions  for  conducting  viability  counts. 

2.  Tryptose  agar  (3)  was  used  for  performing  viability  counts. 

3.  Potato-infusion  agar  (2)  was  used  for  culture  selections,  vaccine  production,  and  colonial  index 
evaluations. 

C.  Stabilizing  Mediums: 

1.  Saline-Skim  Milk.  (S-M).  This  medium  has  b('en  used  routinely  by  the  USDA  for  lyopiiilizing 
Brucella  seed  cultures.  The  Brucella  are  washed  from  the  medium  with  phosphale-bullered  saline, 
pH  6.4,  (I'.B.S.)  to  which  is  added  an  e(|ual  vohnne  of  skim  milk  llial  was  sterilized  by  autoclaving 

(2). 

2.  Modified  Naylor-Smith.  (N-S).  This  medium  was  used  in  studies  on  the  lyophilization  of  Brucella 
and  consists  of  a  solution  of  proteins,  carbohydrates,  and  various  salts  (7). 

3.  Lactose-Salt.  (L-S).  This  medium  was  originally  recommended  for  a  variety  of  organisms,  including 
Brucella,  and  contains  lactose  and  organic  and  inorganic  salts  (6). 


Numbers  in  parcntiieses  refer  to  References  at  end  of  this  paper. 


4.  World  Health  Organization.  (WHO).  This  medium  was  recommended  hy  experts  publishing  under 
the  auspiees  of  tlie  World  Health  Organization  and  consists  of  a  solution  of  protein,  sucrose,  and 
organic  acid  (1). 

5.  Zoonosis  Center.  (Z-C).  This  medium  has  been  used  for  vaccine  preparation  by  the  Zoonosis 
Center,  Pan  American  Health  Organization,  Buenos  Aires,  Argentina  (5),  and  consists  of  the 
following: 

Bacto  casitone  50  gm 

Sodium  glutamate  20  gm 

Bovine  albumin  20  gm 

I'olivinal  pirolidon  10  gm 

Distilled  H2O  q.s.  1000  nd 

D.  Lyophilizalion  Apparatus:  A  RePP  Model  41,  manufactured  by  the  Virtus  Company,  Gardiner,  New 
York,  was  used  for  lyophilization. 

E.  Vials  and  Closures:  The  vials,  which  were  made  of  boro-silica  glass  and  were  10  ml  in  size  with  a  13  mm 
opening,  were  closed  with  silicone  treated,  split,  butyl  rubber  stoppers  and  sealed  with  aluminum  caps. 


Methods 


A.  Vaccine  Preparation  and  Lyophilization.  A  B.  abortus  Strain  19  seed  culture  was  selected  and  prepared 
in  P.B.S.  This  preparation  was  used  as  the  innoculum  for  Roux  bottles  of  potato-infusion  agar. 
Incubation  was  for  48  hours  at  37  C.  The  cells  were  harvested  by  gently  washing  the  agar  with  30-35  ml 
of  P.B.S.  The  cell  suspensions  from  about  10  Roux  flasks  were  pooled  in  one  flask.  Sterility  tests  were 
conducted  on  each  pool.  The  final  cell  suspension  was  prepared  by  combining  10  pools  representing  104 
Roux  flasks.  Sterility,  viability,  and  colonial  morphology  tests  were  conducted  on  the  final  suspension. 
Preliminary  studies  indicated  a  probable  lyophilization  loss  of  about  50  percent  and  a  desired  vial  fill 
volume  of  3  ml.  Based  on  these  data  the  final  cell  suspension  was  diluted  at  a  ratio  of  335  ml  to  1,000 
ml  of  each  of  the  suspending  mediums.  Kach  of  the  vials  were  filled  with  a  3  ml  volume  and  immediately 
frozen  on  the  lyophilizer  shelves  to  a  temperature  of  -50  to  -60  C.  Prior  investigation  had  revealed  that 
neither  the  shelf,  nor  the  location  on  a  shelf,  had  any  perceivable  effect  on  the  resulting  viability.  The 
lyophilization  process  was  completed  in  24  hours  at  which  time  the  temperature  of  the  vials  was  28  to 
30  (>.  The  vials  were  sealed  while  at  the  original  vacuum  of  under  50/L(.The  standard  liquid  control 
(L-C)  vaccine  was  prepared  from  the  final  cell  suspension  by  diluting  with  P.B.S. 

B.  Vaccine  Storage.  The  vials  of  each  lyophilized  vaccine  were  arbitrarily  divided  into  five  groups  and 
stored  in  tiie  dark  at  temperatures  of  37  C,  25  C,  4  C,  -25  C.  and  -50  C.  The  liquid  control 
vaccine  was  also  divided  into  five  groups  and  stored  at  the  same  temperatures. 

C.  Vaccine  Evaluation.  The  post-lyophilization  evaluation  was  conducted  on  six  arbitrarily  selected  vials  of 
each  vaccine.  After  .storage,  the  evaluations  were  based  on  the  results  obtained  from  three  arbitrarily 
selected  vials  of  each  vaccine  at  each  storage  temperature.  All  evaluations  for  a  given  time  and  storage 
temperature  were  conducted  at  the  same  time.  Lyophilized  vaccines  were  reconstituted  with  5  ml  of 
double  distilled  water  and  examined  for  quality  of  restoration.  Cultures  from  each  of  the  selected  vials 
were  examined  for  colonial  morphology,  viability,  dissociation  and  purity.  The  pH  value  was  determined 
on  a  pool  of  the  selected  vials  of  each  vaccine  at  each  time  and  storage  temperature.  All  viability  counts 
were  made  at  10"  dilution  and  the  viability  was  considered  zero  when  tluTC  was  no  growth  of  colonies 
from  the  three  selected  vials. 

Each  vaccine  was  tested  for  antigenicity  and  virulence  in  12  guinea  pigs  as  previousi)  described  (8). 
A   culture   from   each   lot   ol    vaccine   was  characterized   by   conventional   and   definitive   typing 
procedures  (1 ,4). 


2  > 
Same  us  enzymatic  digest  of  easein. 

"  Poly  Vinyl  Fyrrolidone  (Plasdone  (;). 


Results 

Allcr  comhiniiig  llic  linal  cell  suspension  with  the  Z-C  medium,  and  during  liie  dispensing  operalions,  it  was 
observed  thai  llie  ct^lls  lendi^d  to  settle  out  of  suspension.  This  condition  was  not  ohservcnl  in  llie  vaccines  ()repared 
witli  the  otiier  mediums.  The  pre-  and  posllyophilization  viability  counts  and  the  percent  survival  alter 
lyopiiili/.atioii  lor  eacli  vaccin<'  are  reeordetl  in  table  I . 


Table  I .~l*rc.-  and  posl-lyophilizalion  viitbility  cnunls^ 


Medium 

Prrlyophiliza( 

ion 

Post 

yophili/.a 

ion 

P( 

rccnl  Survival 

S-M 

2.'').200 

12.6.'">0 

.^0.20 

N-S 

2«.«0() 

12.166 

42.24 

L-S 

28.3.'->0 

20.200 

7 1 .25 

WHO 

29.5.'')0 

1'1..42.'> 

48.82 

'/a: 

2«.ir)() 

14.008 

49.H2 

\a: 

1  r,.70R 

— 

— 

'xio'^/ml. 


All  the  vaccines  reliydrated  fairly  well.  Tin-  N-S,  L-S  and  WHO  mediums  dissolved  in  under  .U)  seconds.  The 
S-M  medium  dissolved  in  less  than  60  seconds,  but  always  contained  a  white  residue.  The  residue  resembled  tlie 
"curd"  normally  formed  by  milk  in  the  [)resence  of  acid,  liie  residue  could  be  [)roken  up  fairly  well  by  vigorous 
agitation  but  remained  as  a  fine  suspension  rather  than  going  into  solution.  The  Z-C  medium  dissolvc^d  more  slowly, 
requiring  1  to  4  minutes,  and  occasionally  up  to  10  minut<!S,  to  be  completely  dissolved.  All  restored  vaccines 
appeared  liomogeiu)us  except  lor  the  "curd"  in  the  S-M.  All  vials  of  vaccine  were  found  to  be  scaled  and  maintaining 
vacuum  at  tin'  lime  evaluated.  Tlie  colonial  morphology  of  each  vaccine  was  typical  o(  B.  abortus  Strain  19.  There 
was  no  evidt^nce  of  dis.sociation  in  each  of  the  vaccines  and  there  was  no  contamination  delected. 

The  conventional  and  deliniti\c  typing  results  on  cultures  of  each  vaccine  were  within  the  normal  expected 
ranges  and  patterns  for  B.  aborlus  Strain  19  and  were  com[)arable  to  the  results  obtained  on  the  prelyopliili/.ation 
stock  culture  (4). 

Kacli  vaccine,  when  injected  into  12  guinea  pigs,  produced  an  antigenic  response  and  infection  level  that  was 
comparable  to  what  has  been  previously  re|)ort<'d  for  Strain  19  (9). 

The  results  on  the  niiiirilcnanee  of  viabilil)  of  each  vaccine  stored  at  . '57  C.,  2.5  (].,  4  (^.,-25  (i.atid-.lO  C. 
are  recorded  in  tables  2,  3,  4,  .5  and  6  respectively.  When  stored  under  refrigeration,  which  is  recommended,  the 
most  satisfactory  results  were  obtained  with  N-S,  1,-S  and  WHO  mediums  (table  4).  The  viability  ol  l,-(]  was 
satisfactory  after  92  days  at  4    C,  but  tiol  after  IH2days. 

At  room  temperature  (2.')  i..)  the  most  .satislaetorv  results  were  obtained  with  the  WHO  tnedium  (table  ."}). 
The  results  obtained  with  S-M,  L-S  and  Z-(J  tnediums  were  eom[)arable  to  each  otiier. 

The  most  satisfactory  results  at  the  storage  temperature  of  37  C.  were  obtained  with  S-M,  WHO  and  Z-(J 
mediums  (table  2). 

Tiie  viability  counts  on  the  vaccines  stored  at  -2.'3  (..  were  .satisfactory  for  all  vaccines  except  L-Ci;  however, 
tlie  most  satisfactory  results  were  with  the  WHO  medium  as  a  100  percent  viability  was  maintained  for  llie  470-day 
period  (table  .')). 

A I  -r)0°  (;.,  the  viable  counts  for  all  vaccines  wer(>  sa t isf actor)  ,  but  the  counts  on  the  WHO  vaccine  were  more 
stable  than  the  counts  of  the  other  vaccines  (table  6). 


8 


Table  2.-MainlPnanco  oj  vinbililv  ofcacli  vacriiw  stored 
a  I  37°  a 


.Sl<)ra<;p  liino 

Pcrccnl  survival 

(fl;ns) 

S-M 

N-S 

I.-S 

WHO 

/.-(: 

I.C 

0 

100 

100 

100 

100 

100 

100 

i 

39 

2 

69 

73 

70 

62 

14 

45 

<l 

41 

70 

70 

6 

21 

38 

<1 

33 

53 

53 

0 

27 

35 

0 

20 

48 

47 

35 

28 

14 

37 

49 

42 

28 

9 

26 

46 

49 

27 

5 

21 

31 

56 

30 

5 

17 

36 

62 

32 

7 

22 

36 

71 

30 

6 

27 

23 

84 

29 

2 

15 

21 

98 

24 

4 

15 

12 

112 

22 

5 

10 

13 

130 

15 

<1 

4 

9 

148 

19 

2 

5 

3 

175 

7 

<1 

2 

4 

203 

5 

<1 

1 

2 

237 

5 

<l 

<1 

<1 

265 

6 

0 

<I 

0 

295 

0 

0 

Table  3.— Maintenance  of  viability  of  each  vaccine  stored  at  25    C. 


Storage  time 

Percent 

survival 

(days) 

S-M 

N-S 

L-S 

WHO 

Z-C 

L-C 

0 

100 

100 

100 

100 

100 

100 

32 

53 

63 

68 

90 

84 

57 

60 

45 

67 

77 

92 

56 

11 

90 

38 

51 

65 

100 

49 

8 

119 

42 

26 

50 

100 

46 

1 

152 

27 

11 

45 

79 

29 

<1 

180 

28 

1 

32 

79 

21 

<1 

210 

34 

7 

36 

66 

24 

0 

238 

35 

7 

31 

71 

28 

266 

30 

4 

33 

68 

17 

309 

28 

4 

28 

59 

28 

330 

28 

<1 

21 

57 

15 

361' 

462 

18 

7 

13 

48 

9 

Data  in  error  flue  to  laboratory  problem. 


Table  4.— Maintenance  of  viability  of  each  vaccine  stored  at  4    C. 


Storage  time 

Percent 

survival 

(days) 

S-M 

N-S 

L-S 

WHO 

Z-C 

L-C 

0 

100 

100 

100 

100 

100 

100 

92 

73 

100 

100 

100 

73 

81 

182 

32 

100 

79 

100 

71 

21 

270 

48 

82 

92 

92 

46 

5 

361' 

397 

28 

26 

53 

72 

18 

0 

463 

28 

73 

66 

93 

36 

'  Data  in  error  due  to  laboratory  problem. 
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Table  5. -Maintenance  of  viability  of  each  mccine  stored  at  -25    C. 


Storage  time 

Percent 

survival 

(days) 

S-M 

N-S 

L-S 

WHO 

Z-C 

L-C 

0 

JOG 

100 

100 

100 

100 

100 

92 

100 

79 

100 

100 

100 

3 

179 

100 

32 

95 

100 

100 

1 

267 

79 

83 

96 

100 

74 

0 

360' 

406 

53 

41 

91 

100 

75 

470 

74 

55 

82 

100 

68 

Data  in  error  due  to  laboratory  problem. 


Table  6.- Maintenance  of  viability  of  each  vaccine  stored  at  ~50    C. 


Storage  time 

Percent 

survival 

(days) 

S-M 

N-S 

L-S 

WHO 

Z-C 

\a: 

0 

100 

100 

100 

100 

100 

100 

92 

100 

68 

97 

100 

100 

46 

182 

100 

100 

88 

83 

97 

37 

268 

100 

100 

94 

96 

84 

48 

365' 

406 

82 

42 

82 

98 

67 

20 

471 

100 

94 

89 

97 

100 

28 

'  Data  ui  error  due  to  laboratory  problem. 
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Discussion 

The  livo  mediums  were  rclalivcly  equal  in  suilahiliU  for  maintaining  the  colonial  and  lypinfi  eiiaracterislies, 
and  tli(-  antigenic  and  virulent  qualities  of  li.  ahnrlus  Strain  19.  Then'  was  some  variation  helween  the  pll  of  the 
vaccines  pn^pared  with  liie  various  mediums;  however,  the  pll  of  each  vaccine  remained  relatively  slahle  during 
storage.  Therefore,  resloriilioii  (juality  and  maiiiletienee  of  \iability  were  used  as  the  criteria  for  s(;lecling  the  most 
satisfactory  medium. 

The  Z-C.  and  S-!\l  mediums  were  eliminated  on  their  (piality  of  restoration  characteristics.  The  Z-('  medium 
tended  to  settle  out,  both  in  the  prelyophilizcd  slate  and  in  ihe  reconstitued  state.  The  S-M  medium  did  not  restore 
readily,  requiring  vigorous  agitation  for  resuspending  and  even  then  fine  [)arlicles  remained  in  suspension. 

The  percent  survival  of  Brucella  following  lyophilization  was  similar  lor  each  medium  except  for  1,-S,  which 
had  a  relatively  higher  survival  rate  (table  1).  In  this  aspect  the  L-S  was  significantly  superior  to  the  other  stabilizers. 

Since  it  is  recommended  thai  lyophilized  cultures  and  vaccines  be  stored  at  4  (!.,  but  may  sometimes  be 
slt)red  at  room  temperature  (25  C.)  and  occasionally  be  subjected  to  higher  temju'ratures  (37  C),  the  maintenance 
ol  viability  at  these  three  storage  temperatures  was  the  major  factor  in  evaluating  the  remaining  three  (L-S,  IN-S  and 
WHO).  A  graphic  com|)arison  of  the  viability  of  the  vaccines  prepared  with  these  three  mediums  and  stored  at  these 
three  temperatures  is  presented  in  figures  I,  2  and  3. 

The  pendent  ol  viable  Brucella  was  highesl  in  Ux"  vaccine  prepartid  with  llie  \\  IK)  medium  at  all  three  storage 
Icmperatures  and  the  perc<'nt  of  viable  Brucella  was  the  lowest  in  the  vaccine  prepared  with  the  N-S  medium. 
Therefore,  when  all  parameters  of  evaluation  wen-  considered,  the  vaccine  prepared  with  the  WHO  nu-dium  was 
superior  and  is  now  being  utilized  for  producing  B.  abortus  Strain  19  vaccines  and  "Original  Seed    . 

SiiKM-  the  loss  of  viability  from  ihe  l\ophilizalion  process  was  considerably  less  in  the  vaccine  prj-parcd  wilh 
L-S  mediuni,  it  may  be  possible  to  prepare  a  more  salisfaclory  vaccini-  with  a  medium  prepared  from  componcnLs  t)f 
the  L-S  and  WHO  mediums.  This  ma\  he  worllu  of  invesligalioii  al  a  laler  dale. 
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STUDIES  ON  THE  TR.iNSMISSION  OE  BRUCELLA  OVIS  INFECTION  IN  RAMS. 
Brown,  C.  M.,  Pietz,  D.  E.,  and  Price,  I).  A.  Cornell  Vel.,  63(1): 
30-40,  January,  1973.  (Abstract  of  Published  Report) 

Columbia,  Targlu'c  and  Rambouillcl  rams  were  artilicially  ('xi)osi'cl  to  Brucella  ovis  via  llu-  conjiictival  sac. 
Rams  not  shedding  B.  ovis  in  iheir  semen  were  re-exposed  intravenously  13  weeks,  and  again  27  weeks,  alter  the 
initial  exposure. 

Kwes,  induced  to  come  in  estrus,  were  mated  witli  rams  tiiat  were  sliedding  B.  ovis  in  tlieir  semen. 
SubsetpitMlly,  during  the  same  period  ol  estrus,  each  ewe  was  mated  witii  two  iioninlVcled  vaccinated  or 
nonvaccinated  rams.  Mtcr  mating,  the  iidVclcd  rams  were  placed  in  a  pen  with  vaccinated  and  nonvaccinatcd  rams. 
These  rams  were  allow<(l  to  coliabit  for  ap{)r()\imateiy  I  year. 

Serologic  responses  occurred  in  all  48  artiticially  exposed  rams,  in  8  ol  25  venereal-contact,  non-vaccinated 
rams  and  in  5  of  23  cohabitation-contact  nonvaccinated  rams.  The  serologic  responses  of  tiie  venereal  and 
cohabitation  contact,  vaccinated  rams  were  ilillicuil  to  evaluate  because  of  persistent  vaccinal  titers. 

Brucella  ovis  was  isolated  Irom  the  semen  ol  14  of  28  artificially  exposed  rams.  Single  colony  isolations  were 
ma(h'  from  the  semen  of  each  ol  two  cohabitation  contact,  vaccinati'd  rams  on  one  occasion.  Tliere  was  no  other 
cultural  evidence  of  transmission  of  infection  b\  venereal  or  cohabitation  contact. 
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HOG  CHOLERA 

KVALUAriO^  Of' A  PORTA BIJ:  Dli )  ICE  MACIIINE.  Kllis,  E.  M.  (Project  Report) 

Summary 

A  (lr\  ice  makiiifi  iiiacliinc  was  tested  in  two  liof^  cholera  field  stations.  Altliougli  usaltle  dry  ice  was  produced, 
errati<-  resulls  were  ol)laini"d,  indicating  llial  operator  tecluiicpie  was  a  large  factor.  In  spite  of  these  deliciencies,  use 
of  liie  niachine  was  reconuncnded  [iy  ti<ld  personnel  in  areas  wiiere  no  dry  ic('  was  available. 

liitroduclion 

A  commercial  dry  ice  making  nuuliine,  wliicli  was  very  portable,  was  tested  lor  its  usefulness  in  the  hog 
cholera  eradication  program  to  snjiply  dry  ice  for  preserving  hog  cholera  tissnes  enroulc  to  the  laboratory.  The 
nuuliine  was  tested  at  the  Stcphenville,  Tex.,  hog  cholera  field  office  and  at  the  Brownwooil  hog  cholera  lield  ollice. 

Materials  and  IVIetliods 

A  (ihemical  Rubber  (iom()any  "I'rigimat  '  dry  ice  maker  was  tested.  The  machine  consisted  of  a  pressure 
cliaudxr  in  which  the  (]()2  gas  was  compressed  into  ice,  an  inhl  \alve,  and  a  reliel  valve. 

The  machine  was  assembled  according  to  the  directions  su|)plied.  A  length  of  steel  tnbing  connected  the  iidet 
valve  to  a  tank  ol  Ixtnc  (lr\  liijuid  (X)2  gas.  (^()2  gas  was  allowed  to  flow  into  the  chamber  for  varying  |)erio(ls  of 
lime.  The  chamber  v\as  llu'ii  dissasscndded  and  the  c\linder  oi  ice  removed. 

Results 

1.  Kesulls  ol  nsc  ol  the  dry  ice  machine  in  the  IJrownvvood  hog  cliolera  li<'ld  ollice. 

The  dry  ice  machine  was  used  in  the  Brownwood  hog  cholera  field  ollice  lor  a  period  ol  approximately  2 
weeks.  A  dry  grade  of  (102  ^^^^  obtained  from  a  welding  su[)[)ly  at  the  following  cost: 

20-pound  cyliruler  -  $().()() 

5()-pound  cylinder  -  $1 1.00 

The  20-pound  cylinder  was  easier  to  use,  but  did  not  give  satisfactory  results.  The  lirsl  cylinder  was  practically 
lost  due  to  error.  The  second  20-[)ound  eviinder  produced  some  usable  dry  ice  but  the  ipialit)  was  dillicult  to 
control. 

The  .)0-pound  cylinder  gave  overall  good  resulls.  Tlii'  ice  was  hard  throughout  aiul  two  blocks  appean-d 
sullicient  lor  one  shipment.  The  e(|iii\alctit  of  thn'c  shipments  was  obtained  from  the  -lO-pound  (!()2  c\  lindcr  (see 
table  1,  page  18). 

2.  Results  ol  use  ol  the  dry  ice  machine  in  the  Slephen\ille  hog  cholera  lield  ollice. 

Use  ol  the  portabli'  dry  ic»'  machine  at  the  Stepheiiville  hog  cholera  field  office  presented  several  problem.s. 

The  lirsl  cylinder  of  hone  dry  grade  of  ("02  produced  only  two  satisfactory  blocks  of  dr\  ice.  This  tank  was 
probably  only  partially  filled.  Results  thereafter  were  erratic,  ranging  from  excellent  to  notliing  and  usually  poor.  \t 
the  present  tinu-,  these  results  appear  to  have  been  due  first  to  errors  by  the  machine  operator  and  later  b\  the 
wrong  grade  of  0)2  being  delivered  b\  the  sup[)lier. 

The  proper  grade  of  ('O2  was  obtained  in  the  last  two  bottles  used  in  Stephen\illc  and  tlu'  results  w  ere 
.satisfactory. 

Use  ol  the  machine  was  fasorablv  recommended  h\  Dr.  Herbert  lalK ,  diagnostician  in  charge  at  tlie 
Stcphenville  office  during  the  month  of  June  (se<>  table  2,  page  18). 


Chemical  Rubber  Company,  lOTOI  Cranwood  I'arkwav,  ClevelaTid.  Oliio  44128. 
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Table  1  .  —  Results  of  use  of  the  dry  ice  making  machine  at  the  Brownwood  hog 

cholera  field  office 


Machine 
capacity 
(pounds) 


Quality 


Date 


Minutes 

in 
operation 


Weight  in 

block 
(pounds) 


Ambient 
temperature 

C  F.) 


Poor    3/31/71 

Fair 4/1/71 

20  <'    Poor    4/2/71 

Good 4/2/71 

'A  Powdery 4/2/71 

Good 4/7/71 

Very  good 4/7/71 

50  )  Fair 4/14/71 

Very  good 4/14/71 

Do 4/15/71 

Good 4/15/71 


3 

3/4 

80 

3 

1 

73 

1 

1 

76 

1 

1/3 

76 

4  3/4 

4/5 

77 

4 

1  1/2 

72 

3  5/6 

13/4 

72 

4 

3/4 

70 

4  1/2 

1  3/4 

75 

4 

1  3/4 

73 

3 

1 

73  not  long 
enough 

Table  2. -Results  of  use  of  the  dry  ice  making  machine  at  the  Stei)hcnvUlc  hog 

cholera  field  office 


Machine 
capacity 
(pounds) 


Quality 


Dale 


Minutes 
in 
operation 


Weight  in 

block 
(pounds) 


Ambient 

tcm|)erdture 

(°  F.) 


50 


50 


50 


Excellent 5/19/71  5  1/4  13/4 

Good,  full  size 

but  soft   5/19/71  3  1/2  1  1/4 

Notliing    5/21/71  7  0 

Do 5/21/71  6  1/2  0 

Do 5/24/71  6  0 

Do 5/24/71  6  0 

Snow-full 5/24/71  5  11/2 

Hard  snow 5/24/71  4  1  3/4 

Do 5/24/71  5  1  3/4 

l/3ofcyl 5/24/71  5  1/2 

None 5/24/71  5  0 

Do 5/24/71  5  0 

Nothing     Tried  gas  lank  upright 

Do Laved  tank  down  again 

Tank  valve  down,  bottom  of  tank  elevated 

Snow    5/25/71  5  1/2 

Hard  snow     5/25/71  5  1  3/4 

Do 5/25/71  5  3/4 

Empty 5/25/71  5  0 

0 6/1/71  5  0 

Snow  type 6/1/71  5  1/4 

Do 6/1/71  5  1 

Hard  snow 6/1/71  4  1/2  1 

Do 6/6/71  5  1/4 

Hard  snow 6/6/71  5  1/4 

Do 6/6/71  5  3/4 

Hard  snow 6/6/71  5  1/2 

Med.  hard  snow 6/6/71  5  1/2 

Do 6/6/71  5  1/2 


76 

76 
85 
85 
76 
76 

76 
76 
76 
76 
76 
76 


76 
76 
76 

76 

76 

76 
76 
76 

74 
74 
74 
74 
74 
74 
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Table  2. -Results  of  use  of  the  dry  ice  making  machine  at  the 
Stephenville  hog  cholera  field  office— Continued 


Machine 
capacity 
(pounds) 


50 


50 


50 


50 


50 


Quality 


Date 


Minutes 

in 

operation 


Weijjlil  in 

block 
(pounds) 


Ambient 

temperature 

C  K.) 


Hard    6/7/71 

0  6/7/71 

0 6/8/71 

0  6/8/71 

0  6/8/71 

Snow  type 6/10/71 

Do 6/10/71 

Do 6/10/71 

Do 6/11/71 

Do 6/11/71 

0 6/14/71 

0 6/15/71 

Good 6/16/71 

Med.  Hard  Snow  .  .  .  6/16/71 

ExceUent 6/20/71 

Do 6/20/71 

Good  Snow  type  .  .  .  6/23/71 

Snow  type 6/23/71 

Good 6/23/71 

Do 6/23/71 

Excellent 6/26/71 

Do 6/26/71 

Do 6/26/71 

Do 6/28/71 

Good 6/28/71 

Good 6/30/71 

Do 6/30/71 

Excellent 7/1/71 

Do 7/2/71 


5 

3/4 

76 

5 

3/4 

76 

4  1/2 

0 

76 

6 

0 

76 

6 

0 

76 

6 

3/4 

76 

5 

3/4 

76 

5 

3/4 

76 

5 

3/4 

76 

5 

3/4 

76 

5 

0 

78 

5 

0 

76 

5 

1 

76 

5 

1 

76 

6 

1  1/4 

76 

7 

1  1/2 

76 

7 

1 

76 

7 

1/2 

76 

7 

1 

78 

Y 

1 

78 

T 

1  1/2 

76 

*7 

1  1/2 

76 

T 

1  1/2 

76 

7 

1  1/2 

76 

6 

1  1/2 

76 

7 

1  1/4 

78 

6 

1  1/4 

78 

8 

1  1/2 

78 

6 

1  1/2 

78 

Discussion 


Tiif  ice  machine  required  some  experience  to  obtain  good  results.  Bone  dry  CU2  v\as  required  in  a  tank  having 
a  siphon  lube,  [".ven  though  use  of  the  machine  was  recommended,  examination  of  the  results  appears  to  indicate 
that  the  equipment  produced  sporadic  results.  The  j)rice  per  pound  averaged  .f  1..3().  It  was  recommended  that  the 
machine  be  turned  over  to  Kmergency  Diseases  and  lliat  an  attempt  be  made  to  appiv  il  to  an  emergency  disease 
situation. 

Even  though  erratic  results  were  obtained,  the  machine  was  recommended  for  use  by  the  hog  cholera  field 
stations  involvc'd. 


nRTllER  STUDIES  ON  liWCTIl   \TI()\  OF  HOC  CllOIJ'JiA  URLS  Ii\  BRAIN  riSSLiK. 
Miller,  L.  I)..  Jones,  A',  /v.,  and  Muhni,  R.  L.  (Projecl  Report) 

Summary 

Vial)l<-  liofi'  cliolcra  virus  was  iircviouslv  (Icmonslralcd  In  inlacl  |)ifr  ln'aiiis  llial  hail  liccri  iniiiKTScd  in  10 
percent  biillered  lortnol  saline  lor  24  hours. 

Ill  this  slii(l>  ,  Ivvo  niodilied  iirocednres  were  used  lor  (issue  lixalion.  Serial  transverse  cuts  were  made  in  lirains 
prior  to  lixation  lor  24  hours  in  10  |)ereent  lorinol  saline  lor  one  procedure.  I'Or  the  other,  lirains  \sere  lixed  in  lolo 
lor  20  to  24  hours  helore  i:uttinfi  and  replacing  in  lixalive  U)r  1  additional  hours. 

Ird<-ctious  hoij;  cholera  virus  was  not  detected  in  hrains  lixed  h\  either  method.  The  teslinj;  procedure  was 
inoculation  ol  susceptible  swine  with  Iix<'d4train  extracts. 

Introduction 

As  the  hof£  cholera  eradication  pro}j,rani  proj^rcsscs,  salel\  in  the  diagnostic  laiioralories  has  beconie 
increasingK  im|iortant.  Previous  studies  liave  .shown  liial  hog  cholera  viru>  can  survive  and  remain  inleelious  in  |iig 
brains  that  have  been  imincrscd  in  10  percetil  l)ullered  lorniol  saline  lor  24  hours.  Iiileclivilv  wasdeslroycd  when 
cryoslat  secli(jns(IO  micrcjns  in  thickness)  were  imincrscd  in  absolute  elhanol  lor  one  minute. 

The  purpose  ol  this  studv   w  as  to  di'lermine  il  inlerlious  hog  cholera  v  irus  would  persist  in : 

1.  I*ig  lirains  in  which  transverse  cuts  were  spaced  at  approximalciv  I -inch  intervals  prior  lo  lixalion  lor  24 
hours  in  bullercd  lormol  saline. 

2.  Hrains  that  were  lixed  in  toto  for  20  lo  24  hours,  liien  cut  transvcrscK  at  I -inch  interv  als  ami  replaced  in 
fixative  for  an  additional  4  hours. 

Materials  and  Methods 

A^.s.  Thirty  second  generation  specilic  patliogen  Irce  pigs  weighing  90  to  I  .'JO  pounds  each  were  obtained 
from  Animal  .Supply,  iNalional  Animal  Disease  Laboratory.  All  pigs  were  healtliy  at  ihe  time  ol  inoculation. 

Virus.     Vor  inoculation  a  viruh'nt  strain  ol  hog  cholera  virus  (Ames  strain)  wa.s  used. 

ICxperimenlal  Proeedure.Six  pigs  (group  A)  were  inoculal<'d  intramuscularly  with  1.3  ec  ol  swine  blood 
containing  hog  cholera  virus.  All  pigs  developed  typical  signs  of  hog  cholera  and  were  killed  .")  to  6  day.s  post 
inoculation  (DIM).  TIk;  brains  were  removed  intact.  To  confirm  the  presence  of  infective  virus,  a|i|)ro\imatcly  2 
grams  of  lirain  tissue  were  taken  from  the  olfactory  area  of  each  pig,  homogeni/ed  with  sterile  sand  in  U  to  10  cc  of 
sl(Tile  saline.  The  supernate  from  each  was  inoculated  into  one  pig  (group  B). 

The  remaining  portion  of  each  brain  was  immersed  individually  in  .32-oz.  gla.ss  jars  containing  10  percent 
buflcred  formol  saline.  After  20  to  24  hours  the  brains  were  removed,  cut  transversely  at  1-inch  intervals,  and 
replaced  in  ihe  fixativt-  for  an  additional  4  hours.  I  [ton  removal,  about  2  grams  of  tissue  were  obtained  Irom  the 
den.sc  llialamusdiypothalamus  area,  homogenized  with  sterile  .sand  in  8  lo  10  cc  of  sterile  Sidine.  The  su[)ernalanl 
fluid  irom  each  ()reparati<)ii  was  injected  into  one  pig  (group  (',). 

The  pigs  in  group  B  (inoculaled  with  fresh  brain  material)  all  developed  hog  cholera  and  were  the  source  for 
material  used  in  part  two  of  the  study.  Tresh  brain  homogenates  were  prepared  as  described  and  the  supernate  from 
<'ach  was  inoculated  into  another  jiig  (group  I)).  The  remaiiuler  of  each  brain  was  cut  transversely  into  slices  1-inch 
in  thickness  and  fixed  in  10  percent  buffered  lormol  saline  for  24  hours.  Tiicii  portions  similar  lo  those  described 
above  were  |irepared  and  injected  into  six  more  pigs  (grou|)  I'l). 

Pigs  ihat  did  not  develop  hog  cliolcra  after  injection  of  brain  su[)crnate  were  challenged  with  Ames  virus  alter 
an  obsc'rvation  period  ol  14  to  21  days. 

The  behavior,  temperature,  and  total  leukocyte  count  of  each  of  the  pigs  wer<-  noted  throughout  the  .study. 

Preinoculalion  serum  .samples  were  obtained  from  all  pigs  and  a  .second  sample  was  taken  irom  the  pigs  in 
grou()s  (.]  and  I']  prior  to  challenge. 


'Muhm,  K.  L.,  Jones,  N.  K.,  McDanicI,  H.  A.  Inartivation  of  hof;  cholera  virus  in  brain  tissue.  Ann.  Rep.  An.  IIIlli.  Uiag.  Lab. 
Ames.  Iowa,  Vet.  Scrv.,  USDA,  1971. 
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I'oiiions  ol  loii^il,  spleen,  and  iiiesnileric  l\  nipli  nodes  were  taken  as  neer()|)sy  and  frozen.  The  tissues  were 
siil)>r(|ncnllv  I'xatTiiiied  In  the  lliiorcsc  cut  antilxxlv  tissue  seelioii  leelini(|ue  (l-'ATST)  to  eonlirni  inleetion  witfi  lioj^ 
eliolera  \iiu>.^ 

Results 

Those  pjir,-.  inoculated  willi  iiilei  led  swine  hlood  (liroup  A)  and  \\  itii  Iresli  lirain  material  (grouj)s  15  and  I)) 
l)eeanie  aeiiteK  ill  and  were  neiropsied  .">  lo  H  days  postinoculalion  (DIM).  All  pifrs  developed  elevated  teniperatiin^s 
(up  lo  108.2°  I')  and  leukopenia.^  (a>  lo\'.  as  2, ()()()  per  mm  after  inocuialicn.  ( ilinicai  signs  oh.served  were  inactivity, 
aiH^rexia.  ocular  iliseliarge,  constipation.  er\  lliema,  li\  pereslliesea  and  piling  on  to|)  ol  each  other  w  hen  lying  down. 

The  pigs  injected  with  forniali/ed  brain  material  (groups  (.  and  l'>)  remained  healthy  during  the  14-  to  21-day 
observation  period.  Temperalures  and  lolal  leukt)cyte  counts  taken  during  ihat  lime  were  within  the  normal  range. 
Alter  challenge  with  virulent  hog  cholera  virus,  th<;  pigs  developed  elevated  lemperatures,  leukopenias,  and  clinical 
signs  similar  lo  tlio.se  described  above.  All  12  pigs  were  necropsied  5-  to  O-DI'l. 

Infection  with  hog  cholera  virus  was  confirmed  in  all  .30  pigs  by  the  I'Al  ST. 

Discussion 

The  ri-sull.-  ol  lhi>  >ludv  |>rovi(le  uselul  inUjrmalion  lor  the  development  ol  practical  ami  sali'  laboratory 
pro(e(lin<'.-.  lor  handling  hog  cholera  inleclccl  tissues.  Since  ihe  transport  ol  specimens  to  liie  laboratory  olten 
retpiire.-,  I  day,  this  [iroji'd  demonstrates  that  processing  could  begin  immedialclv  or  after  a  minimum  delay  (4 
hours)  with  little  risk  of  viable  virus  remaining  in  the  formalized  brain. 

The  |>urpose  lor  obtaining  the  pre -challenge  serums  from  pigs  in  grou()s  (1  and  I',  was  lo  test  lor  hog  eliolera 
antibodies  in  the  event  the  animals  were  resistant  to  challenge.  It  was  thought  the  formalized  brain  material  might 
contain  suflicienl  hog  cholera  antigen  to  confer  immunitv  in  the  inoculated  pigs. 


Bedoll,  D.,  McDaniol,  II.   A.,  Clark,  ('..  IJ.,  (Jray,  A.  P.,  and  Aikin,  J.  Recommended  minimum  standards  for  detccfin<;  hop 
cholera  viral  antigen  by  the  fluorescent  antibody  tissue  .section  technique.  Kep.  Proc.  IISLSA,  72nd  Ann.  Mt-i.,  October,  1008. 


MECHANICAL  TRANSMISSION  OF  HOG  CHOLERA  VIRUS  TO  PIGS  WITH  A  SLAP  TATTOO 
INSTRUMENT.  Stewart,  W.  C,  Kresse,  J.  I.,  Erickson,  G.  A.,  and  Carbrey,  E.  A. 
(Project  Report) 

Summary 

Susceptible  pigs  in  one  ol  Ivvo  trials  contracted  liog  cliolera  (HC)  when  slapped  with  a  tattoo  instrument  that 
had  pnviously  been  used  to  tatto  a  HC-inleeted  pig.  With  this  evidence,  it  was  concluded  that  the  slap  tattoo 
inslrunieiil  should  not  be  used  to  identily  market  swine  returning  to  larms.  However,  the  instrument  was  considered 
to  have  some  ap[)lieatioii  in  the  identiiieation  of  swine  destined  lor  immediate  slaughter  w here  traceback  to  the  farm 
ol  origin  is  necessary. 

Introduction 

A  slap  talloo  instrument  was  pro|)osed  for  use  in  the  ideiililieation  of  .swine  in  market  channels.  Before  this 
a{)proval  could  be  granted  for  feeder  pigs  and  breeding  swine,  it  was  necessary  to  ascertain  if  infectious  diseas*'s  were 
transmitted  by  the  instruuKiil.  The  specific  purpose  of  this  investigation  was  to  determine  if  HC  virus  was 
transmitted  from  pig  to  pig  by  the  latltx)  instrument. 

Materials  and  Methods 

Slap  Tattoo  Inslrumcnl.—Thv  instrument  employed  was  the  type  proposed  for  use  in  markets  and  was 
supplied  by  the  Swine  Diseases  Staff,  Hyatlsville,  .Maryland  (fig.  1). 


BN-40751 
Figure  I.— Slap  tattoo  instrument  used  in  the  hog  cholera  transmission  experiments. 

Virus. -The  highly  virulent  Ames  strain  of  HC  virus  was  used.  Blood  was  taken  from  a  pig  acutely  ill  with  HC, 
defibrinated,  and  stored  at  -80  C. 

P^gs. -Second  generation,  naturally  farrowed,  specific  pathogen  free  (Sl'F)  pigs  weighing  30  to  40  lbs  were 
used. 

Cell  Cultures. -Vims  isolation  attempts  were  made  in  l'K-15  cell  cultures.  The  cultures  were  harvested  thrice 
weekly  and  propagated  in  F15  Eagle's  Medium'  with  two  percent  SPF  swine  scrum. 


Grand  Island  Biological  Company,  Grand  Island,  N.  Y. 
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Experimental  Procedure.  -Vhe  Ames  virus  was  j^ivni  indatnusnilarly  lo  a  pijr  (donor),  and  6  lo  7  days  lalcr 
wh('n  the  piji  was  aoulcly  ill,  il  was  slapped  in  the  hip  or  shoulder  re;,non  with  ihe  lalloo  instrument.  The  instrument 
was  immediatelv  placed  in  a  closed  metal  container  and  taken  to  another  room  where  a  IIC  susceptihie  pig 
(recipient)  was  similarly  slapped  (lifz.  2). 


Fitiure  2.— Tattoo  on  a  pig  that  rotitraclcd  hog  choh-ra  after  bfin<;  slapped  with  the  instrument. 
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Two  trials  were  perlormed  witli  separate  (h)nor  pi^s  Iteinj;  u>iA  \\\  each  trial.  Blood  specimens  in  heparin  were 
taken  each  time  a  donor  |)ii;  was  slapfxtl,  ami  the  \  irus  cotieenlrations,  expres.sed  as  phupie  forminjr  units  (PPT  ). 
were  determined  hv  tlie  nuoreseent  antihods  cell  cidtiin'  lechniipie  (I"  \(i(7r)  as  previously  de.scrihed.'  In  tiie  first 
trial  tlie  tiiree  recipient  pij^s  were  slapp<d  in  rapid  succession  alter  inilialK  pressing  the  tattoo  instrument  lo  the  ink 
pad  and  slappini;  the  donor  \)\'^.  In  ti)e  secomi  trial  the  procedure  was  sli^lilly  modified.  The  inslnunent  waspres.sed 
to  the  ink  pad  and  the  donor  pif:  was  slapped  a^ain  [)rior  lo  slap|>in^  each  of  the  three  recipient  pi^is. 

Hoj^  ciiolera  virus  was  i.solated  from  the  recipient  pijis  hv  th<'  I  \(X'T  <'mploying  hlood  or  33-l/.'5  percent 
splenic  suspensions.  The  immunilv  of  tlie  recipient  |)i;is  that  remained  healthv  was  suhse(]ueull\  chalienjj;ed  h\  px  ing 
them  1  ml  ol  the  Ames  virus  intramiiscidarK .  Seriuns  taken  trom  lii<-  pi^s  prior  lo  administration  of  the  \mes\iius 
were  tested  for  MC  antibodies  b\  the  fluore.-;cent  antihodv  serum  neutrali/ation  le-l.^ 
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Assay  ol  Talloo  Ink  lor  Virucidal  I'ropcilics  -  A  mixture  ol  equal  parts  ol  ink"'  and  virus  was  maintained  at 
room  temperature  lor  15  minutes.  Ten-fold  dilutions  ol  the  mixture  were  prepared  and  viral  I'FU  were  determined 
by  the  KACCT.  A  replicate  titration  of  virus  alone  was  prepared  and  used  as  an  indicator  of  virus  infeclivily  in  the 
al)S<'rice  of  ink.  Likewise,  dilutions  of  the  ink  w(;rc  inoculated  on  l*K-15  cells  to  test  for  toxicity. 

Results 

On  posliiioculation  day  (Pll))-2  in  the  first  trial,  the  donor  pij;  inoculated  with  the  Ames  virus  had 
inappetence,  and  by  IMD-3  it  had  a  temperature  of  I0.').4°  F.  On  IMD-7  llu^  pi^V  blood  contained  I0,.')00  viral  PFU 
p<r  ml.  At  this  time  the  infected  pi<r  was  slapped  with  the  tattoo  instrument. 

The  three  recipi<'nl  pi<!:s  remained  hcjalthy  after  beinff  slapped  with  the  tattoo  instrument.  Ilof^  cholera  virus 
was  not  isolated  from  the  blood  of  these  pigs  7  and  27  days  later.  Hof(  cholera  antibodies  were  not  det<'cted  in  the 
serums  of  the  pigs  27  days  after  being  slapped  with  the  instrument.  When  the  immunity  of  the  pigs  was  challenged 
will)  the  Ames  virus,  all  contracted  IIC,  and  virus  was  isolated  from  their  blood  9  days  later. 

In  the  second  trial  the  donor  pig  was  slapped  on  1*10-6  with  the  tattoo  instrument.  At  this  time  its  blood 
contained  7,400  viral  IMTl  per  nd. 

Th(!  first  n-eipient  pig  became  ill  1  day  after  being  slap|)ed  with  ihe  lulloo  instrument.  The  remaining  two  pigs 
became  ill  3  and  4  days,  respectively,  after  being  slapped  with  the  instrument.  Hog  cholera  \irus  was  isolated  from 
spleens  taken  frotn  the  pigs  at  necropsy  10  days  postexposure.  In  each  (;a.se  the  inoculated  PK-l.")  cell  cultures  had 
viral  I'Fl'  too  numerous  to  coiuit. 

Virucidal  activity  was  not  denionstraled  with  the  tattoo  ink.  In  fact  the  virus  tit<r  was  slightly  higher  when 
titrated  in  the  presence  of  the  ink  (table  I).  High  concentrations  (1:10)  of  the  ink  did  not  produce  visible  toxic 
edeets  on  ihe  cell  cultures. 


Tabic  I.  'Tilration  nf  hof;  choti'm  rims  irith  and  uilhoul  lalloo  ink 


Tenfold  Dilulions 

I0-' 

10-^ 

10-^ 

10-4 

10-^ 

Will.  Ink    

VVilhoul  Ink 

4/4' 
4/4 

4/4             4/4             4/4 
4/4             4/4            4/4 

3/4 
0/4 

'Numerator  -  Cell   rullurcs   Ironi   ulii(li   lio^;  cholera  virus  was  isolalcM 
drnominalor  -  Cell  ciiilurcs  inocul.ilcd   with  virus  dilulions. 


Discussion 

Traiismi.-<sion  of  IK!  \iru,-  uilli  (lie  laltoo  instrument  wa>  accomplished  with  the  donor  pig  ha\ing  the  lowest 
blood-virus  titer  (.second  trial)  Iml  not  \s  illi  the  donor  |)ig  having  the  high<-st  virus  titer  (first  trial).  Transmissioti  of 
IIC  virus  in  the  M'cond  trial  mav  have  been  related  to  the  procedure  that  was  followed:  for  example,  tlie  donor  pig 
was  sla|)|>ed  prior  to  slapping  each  recipient  [»ig  increasing  the  chance  ol  transmissioei. 

W  iiiii  IMx-l")  (  (I!  lullurr,-  were  inoculated  uilli  Icniold  (lilulioii- ol  (lie  lalloo  ink.  ink  particles  settled  and 
attached  lo  Ine  tells.  While  \  isihie  macro.setJpicalK  al  llic  I;  10  and  1 : 1  00  dihiliciii.-.  llie  particles  were  observed  only 
micro.scopicallv  al  iiigher  dilutions.  \  igorous  agitation  did  not  di.slodge  Ihr  ink  particles  Irom  the  cells.  It  is 
suggesli-d  dial  Ihc  liighi  r  \  irus  tiler  occurring  in  the  presence  ol  ink  was  relali'd  lo  an  iiilra|iniriil  ol  \  iru>  h\  the  ink 
particles,  ihcrihv  affording  protection  lo  re>i(hial  virus  aiul  prc\enling  il>  (li>lo(lgenieiil  wlien  washing  liie  cell 
cultures. 


Kvcrliol  Mafuifacluriiiii  (!onipan\ .  Mav  wood. 
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Ill  addition  to  transmission  ol  HC!  virus,  tin'  slap  tattoo  instruni<'nl  lias  Iti-t-n  shown  to  transmit  Frvsipcluthrix 
rhusiopat Iliac.'*   Considering  tlw  discasf   transmission  potential  ol    tiie   instninient,  it  sln)ul(J  not  he  used  on  swine 
returning  to  the  larm.  A  slap  tattoo  instrument  has  heen  used  in  Canada  lor  the  idenlilieation  ol  slaughter  swine. 
Perliaps  the  instrument  has  som<'  application  lor  this  purpos<'. 
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Siivdcr.  \l.  L..  krcsse.J.  I.,  and  ('arbrey,  E.    I.  (Project  Report) 
Summary 

I'^iglil  |)i^.s  lliul  were  scrolofiically  iii'gativc  lor  hog  cliolcru  (ll(')  and  weighed  36  lo  52  pounds  were  given  40  ml 
ol  anli-i l(]  serum.  Serum  speeimens  were  ohlained  Irom  tlie  pigs  at  inler\ als  ol  7  days  and  examined  lor  llie  passively 
a(;quire(]  antibodies  by  the  lluoreseeiil  anlibod\  scrum  mutrali/alion  lesl  (KASNT).  Low  anlibo(l\  tilers  were 
deleeted  in  one  hall  ol  the  pigs  140  days  lalir. 

The  passivc^lj  acquired  antibodies  declined  at  a  lair!)  con,-^tant  rate.  The  hall  lilc  ol  the  antibodi(!s  was  louiid 
to  !)<•  2\:.\  days. 

Inlroduclion 

Hog  ciiolcra  antibodies  ma\  be  detected  b)  the  l'/\S.\T,  howc'ver,  this  procedure  di>cs  not  distinguish  between 
actively  and  |)assively  acquired  antibodies.  The  method  by  which  the  antibodies  are  deriviul  is  cpiite  important  when 
an  attempt  is  made  lo  determine  the  significance  of  serologic  liters. 

Previously,  it  was  shown  by  (Joggins'  that  colostral  antibody  tilers  persisted  in  pigs  lor  as  long  as  3  lo  3.5 
months  provided  the  [tigs'  dam  had  a  11(^  antibody  tiler  of  logio  3.0  or  greater  at  the  time;  of  farrowing.  Serologic 
studies  were  p(;rl()rmed  at  this  laboratory  on  pigs  whose  dams  originated  Irom  a  IKi  inlected  premise  and  it  was 
shown  that  lh(^  colostral  titers  required  a  slightly  longer  period  to  disappear  (unpublished). 

AntidK]  .serum  has  been  u.sed  extensively  in  the  treatment  of  IKJ  and  as  supportive  therapy  lor  other  diseases. 
Inlormation  as  lo  how  long  thi^se  pa.ssively  ae()uired  antibody  liters  persist  has  not  been  available.  The  pur[)ose  of 
this  invesligaliofi  was  to  determine  the  length  of  time  necessary  for  the  antibodies  ae(|uired  by  the  administration  of 
anti-HC  serum  lo  (li.sajtpear. 

Materials  and  IVletSiods 

Pigs— Kach  of  (^iglil  pigs  ranging  in  weight  from  36  to  52  pounds  was  inoculated  subeutaneously  with  40  ml  of 
anli-llC  serum. ^  Pigs  1  through  4  were  inoculated  behind  the  ear  and  pigs  5  through  8  were  inoculated  in  the  flank. 
The  pigs  w(!re  shown  to  be  serologically  negative  for  IK",  antibodies  at  the  1:4  serum  dilution  before  they  were 
inoculated  with  the  anti-Il(>  serum. 

Serums  (Plotted  blood  spi'cimens  were  collected  from  the  pigs  at  intervals  of  7  days  for  20  weeks,  and  the 
serums  were  examined  by  the  FASNT. 

Serum  Neutralization  Tests— Kour-lold  dilntions  ol  the  serums  were  prepared  and  mixed  with  equal  volumes  of 
H(;  virus  suspen.sion  containing  2,500  placpae  forming  units  (PFU)  per  0.1  ml.  After  incubating  the  serum-virus 
mixtures  at  37  C.  for  I  hour,  0.2  ml  quantities  were  inoculated  on  PK-15  cells.  Following  overnight  incubation  the 
serum  tieutrali/ing  tilers  were  (h'lermined  as  [treviously  described. 

Results 

The  anli-IK;  serum  administered  to  the  |)igs  was  found  lo  have  an  antibody  titer  of  log,  y  3.6.  Seven  days 
postinoculation  (k)Pl)  IK-  antibody  liters  of  2.4  were  detected  in  seven  pigs  and  one  pig  had  a  titer  of  1.8.  The  titers 
declined  at  a  linear  rate,  and  the  first  pig  became  serologically  negative  126  DPI.  When  the  investigation  was 
terminated  140  DPI,  four  pigs  had  liters  of  0.6,  three  pigs  were  serologically  negative,  and  one  pig  had  died  after  a 
blood  specimen  was  taken  119  DPI.  The  serologic  liters  of  the  pigs  are  shown  in  table  I . 

The  half  life  of  the  passive  antibodies  was  calculated  by  regressing  the  log  liters  against  DPI  and  was  estimated 
to  be  21 .3  days  with  a  95  percent  confidence  interval  of  20.0  lo  22.9  days.  Mean  log  titers  were  also  calculated  for 


Cousins,  L.  1964.  Study  of  hog  cholera  colostral  antibody  and  its  effect  on  active  liofi  cholera  immuni/.ation.  Anier.  J.  Vcl 
Kes.  25:613-616. 

Aifilialcd  Laboralorics  (Corporation,  Kasl  St.  l-ouis,  ill. 

26 


C  v=  c/;  vC  O  O  -y-,  O 


C  O  ;/:  ^r  O  O  -y;  O 

dszcoozo 


d        d       z        s        ='        cJ        =:'        d 


-M  -M  >C  O 

—        —        d        d 


O  IM  O  ■M  •>!  M  O  O 

d        —        d        —        —        —        do 


o         '^^        o        ri         'M        c^j         sC        v£ 

d—^d— '        —        —        dd 


s        —        o 


o 

■M 

nT 

■M 

■M 

■M 

■M 

■M 

o 

— 

^ 

— 

— 

— 

— 

— 

- 

■M 

->) 

■^i 

^! 

- 

■^l 

■^ 

c-1 

">! 

•>! 

C) 

C^I 

■>) 

c^l 

<» 

C^J  ^M  ■>!  'M 


>i  '>l  '>l  X  CO  OZ  '>}  t» 


cc        CO        ;c        05        CO        cc 


-a 

c 
cs 


^ 


-cs 

f2 


cc 

cc 

CO 

CO 

X 

CO 

~ 

OO 

OS 

- 

CO 

cc 

00 

'2 

CO 

cc 

« 

CO 

CO 

CC 

CO 

CO 

CC 

CO 

00 

CO 

Tf 

CO 

— 

— 

CM 

— 

K 

=0 

rt 

cc 

— 

— 

O) 

— 

-* 

"* 

■* 

CO 

■M 

"M 

-1 

— ' 

o 

c 

c 

o 

o 

o 

c 

o 

cc  »*  CO  00 


C^i  (N  Cvi  IN 


c^i        c-i        '^^        c-j 


o        q        o        c 


-a 


-a 
o 
o 


iC  ot  ic  rr  "*  Tf  •■*  ■>* 


—  C^J  fC  Tt  IC 


-a  a. 

■i  £ 

"O  cs 

'^  O 

c  z 

c  , 


oacli  1)1*1  and  |)lotted  (fig.  1).  These  titers  closely  approximate  the  (aleulaled  re<rressioii  line.  A  statistical  diiierence 
ill  tlie  rate  oC  decline  of  the  antibodies  relative  to  the  site  of  inoculation  was  not  shown  at  the  0.05  level. 
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Figure  1.— Deviations  of  the  mean  antibody  titers  of  8  pigs  from  a  constant  rate  of  antibody  decline. 


Discussion 

Moderate  to  moderately  high  antibody  titers  were  detect(;d  in  tlic  swine  7  days  alter  bciiif;  inoculated  with 
anti-IIC  serum,  and  the  liters  persisted  in  one-half  of  the  pigs  for  140  days.  These  results  indicate  that  one  must  use 
caution  when  interpreting  antibody  titers  in  swine  that  have  a  history  of  being  inoculated  with  anti-HC  serum.  In 
such  cases  it  is  recommended  that  a  second  serum  sample  be  examined  21  to  28  days  later  to  determine  if  the 
antibody   titers  have  declined.  A  declination  of  the  tilers  should  occur  willi  pa.ssively  acquired  antibodies.  With 
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aclivf'ly  acciiiircfl  antibodies  llic  tilers  slioiild  increase  if  inleelion  occurred  recently,  otherwise  the  titers  would 
remain  constant. 

Tlie  period  of  140  days  in  wliicli  tliese  passive  antibodies  were  (blectable  is  similar  \.o  the  period  in  which 
coloslral  antiliodies  were  lound  to  persist  and  wliicli  was  aHiKb-d  to  in  the  beirinning  of  ibis  report  (unpubhsbed). 

The  [xriod  of  time  tlial  passively  acipiired  antibodies  will  remain  in  a  pig  is  dependent  on  several  factors:  (1) 
liter  oi  tile  anli-ll(!  serum,  (2)  quantity  administered,  and  (3)  si/e  of  ihe  pig.  In  the  present  investigation  the  anli-HC 
.serum  liad  a  high  tiler,  and  a  large  (piantitv  was  administered,  a[)proximately  1  ml  per  pound  of  body  weight.  It  is 
belitved  liiat  lh<'  results  of  this  investigation  represent  the  maximum  response  that  will  occur  Irom  the  routine 
administration  of  anti-IKi  serum  in  the  field. 

(lenerall),  the  |)a.ssive  antibodi<s  disappeared  first  in  the  larger  pigs.  For  example,  when  the  investigation 
ended,  tlie  pigs  having  antibody  liters  weighed  le.ss  than  45  pounds.  The  weights  of  the  pigs  ihal  bad  become 
serologically  negative  were  50,  49,  and  54  pounds.  Pig  No.  3  had  a  borderline  titer  119  DPI.  Had  the  pig  not  died,  il 
is  l)elie\ed  llial  il  would  have  reached  a  negative  serologic  status  al  126  DPI. 
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TRANSPLACENTAL  HOC  CHOLERA  INFECTION  IN  IMMUNE  SOWS.  Stewart,  W.  C,  Carbrey, 
E.  A.  and  Kresse,  J.  L  Am.  J.  Vet.  Res.,  33(4):791-798,  1972. 
(Abstract  of  Published  Report) 

I'rc^^naiil  sows,  vacciiialcd  with  attenuated  or  inactivatcfl  vaccines,  wore  inoculated  with  a  Held  strain  ol  low 
virulent  hog  cholera  (IK')  virus  to  determine  il  transplacental  inlection  occurred.  Serologic  responses  were  detected 
with  the  fluorescent  antibody  serum  neutralization  technique  and  transplacental  infection  was  confirmed  1)\ 
isolating  liie  virus  from  the  offspring,  using  the  fluorescent  antibody  cell  culture  technique  (FA(](7r)  and  pig 
inoculation. 

Trans[)lacental  infection  did  not  occur  in  nine  sows  that  had  been  vaccinated  w  ith  atlcruialcd  \  irus  and  had  an 
antibody  titer  of  logio  I -^  or  greater  when  given  injections  of  the  field  virus.  One  sow  which  was  supposed  to  have 
been  vaccinated,  but  lacked  measurable  antibody  titer  and  died  alter  infection,  was  shown  to  have  transmittinl  the 
virus  to  its  young  in  utero.  In  contrast,  antibody  liters  were  low  or  nondetectable  in  12  sows  that  were  vaccinated 
with  the  inactivated  vaccine.  When  inoculated  with  ih.e  fi<'ld  viru.s,  tliese  sows  had  variable  clinical  responses,  and  in 
three  ot  the  six  .sows  that  [irodueed  litters,  transplacental  inlection  occurred. 

Data  obtained  from  the  experiments  provided  information  on  the  danger  associated  with  inoculation  ol  \  irus 
in  \accinal«'d  innnune  and  vaccinated  nonimmune  pregnaiil  Icmales. 
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MYCOBACTERIOSIS 

SODIUM  BORATE  FIXATION  FOR  HISTOPATHOLOGY.  Miller,  L.  I).  (Project  Report) 

Summary 

Till-  usr  of  saturated  sodium  lioratc  solution  (SBS)  for  prcscnalioii  of  tissues  for  histopatliolo<;ic  study  was 
investigated  and  it  was  found  unsatisfactory.  Tlie  purpose  was  to  determine  if  SBS,  now  distributed  for  transport  of 
specimens  to  tin-  l)acleriology  laboratory,  could  replace  neutral  buffered  10  percent  formalin  as  the  preservative  for 
histopatliology  specimens. 

Introduction 

Saturated  sodium  borate  solution  has  long  been  n-eognized  as  a  tissue  macerating  agent'  and  recently  was 
found  to  be  a  suitable  medium  for  transport  of  lubi'reulosis  s|te('imens  to  the  bacteriology  laboratory.  Its  uselulne.ss 
as  a  short-term  prcser\ati\e  ol  tissues  lur  histopatiiologic  study  was  examined.  .Satislaclorv  results  could  have 
eliminated  the  need  lor  s[)eeimen  submission  in  10  |)ercent  tormalin. 

Materials  and  Methods 

Portion.-,  ol  guinea  pig  li\er  and  s[)leen  were  allowed  to  .--tand  in  .~^BS  or  neutral  builered  10  percent  lormalin 
ibr  1  to  .1  (lays.  Tissue  sections  were  pri'pared  lor  histopatiiologic  examination  l)y  routine  laboratory  |)rocedures.  In 
addition,  three  lield  sulnnissions  lor  tuberculosis  examination  were  included  lor  studv .  These  specimens  were 
removed  from  SBS  and  placed  in  10  percent  lormalin  lor  24  hours  belore  lurther  processing.  1  he  suitability  ol  SBS 
lor  routine  use  was  evaluated  by  comparison  ol  SB.'^  preserved  tissues  to  those  fixed  in  10  percent  lormalin. 

Results 

Dillusion  ol  hemoglobin  pigment  itito  the  borate  solution  was  the  first  change  noted  and  was  present  in  all 
SBS  specimens.  The  tissues  held  in  SBS  were  less  firm  and  more  difficult  to  slice  than  those  fixed  in  lormalin. 

Mi<roscopicall\ .  the  mo>t  prominent  change  in  tlie  .^BS  specimens  was  the  disappearance  of  erythrocytes  from 
the  tissues.  Other  changes  were  pykiiosis  of  cell  nuclei,  loss  of  C)  toplasmic  detail  and  alteration  of  staining 
characteristics  (lig.  1)  when  compared  to  tissue  fixed  in  10  percent  lormalin  (fig.  2).  As  expected  the  autol)  tic 
[>r<)cesses  were  jtrogressively  nu)re  >e\erc  as  the  holding  linn'  in  SBS  increased. 

Conclusion 

Saturated  sodium  liorati'  solution  was  not  suitable  as  a  pr<'servativc  for  tissues  intended  for  careful 
histopathologic  studv .  Ti.ssue  autolysis  wa.-^  not  presented.  The  necessary  sterilization  of  specinu-ns  from  field 
submi.s.sions  precluded  immediate  processing.  This  delay   is  an  additional  disadvantage  and  would  be  particularly 

undesirable  wIkmi  carcass  (lis|)<)silion  al  the  packing  |>lanl  i>  peiuling  the  results  of  histopathologic  examination. 
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BN-40753 
Kiniirc  1.— Sph'cn  held  in  SUS  lor  3  days.  Conipurc  lo  liKurc  2.  Note  pykiiosis  of  cell  nuclei,  loss  ol  cy loplasuiic  dclail  ;ind  llic  c  inpl\ 
appearance  of  sinusoids  in  llie  red  pulp.  II  &  V.  28.5X. 
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BN-40752 
Figure  2.— Spleen  held  in  iieiilral  hulfered  Kl'r  lurrnalin  lor  3  days.  Nole  llie  various  cell  lyp<'.^  and  slruclural  detail  nol  reco^'ui/.ahle 
in  figure  1 .  1 1  &  K  2»r,\. 
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CASK  RKPOR T   ISOLA  TIO\  OF  M.  P\R\  riJBERCULOSIS  FROM  A  COfl'  A  T  ROi'TINE  SL\  ICHTFR. 
Richards.  W .  I),  and  Muhm,  R.  L.  Proc.  72nd  Ann.  Mlg.  bSAHA,  1971:  518-522. 
(Abstract  of  Published  Report) 

Mycobacterium  paratuberculosis  was  isolated  Iroin  granulomatous  Icsicjtis  Iroin  a  10-)  car-old  cow  consigned  lo 
a  packer  lor  routine  slaughter.  Hislopalhologic  findings  were  compatible  for  Johne's  disease  even  though  caseation 
and  calcification  obser\ed  in  lyiriph  nodes  was  contrary  to  the  classic  histopathologic  description  of  johne's  disease. 
Herrold's  Kgg  Yolk  Agar  supplemented  with  mycobactin  was  the  only  one  ol  eight  laboratory  mediums  which 
supported  the  growth. 

The  diagnosis  of  Johne's  disease  is  complicated  by  lack  of  specificity  of  skin  test  reagents  and  by  the  similarity 
of  clinical  signs  to  other  disease  conditions.  The  etiologic  d^eni,  Mycobacterium  paratuberculosis,  proliferates  in  the 
intestine  and  is  frequently  .shed  in  the  feces  of  the  infected  animal.  Saprophytic  acid-fast  bacilli  exist  as  a  part  of  the 
normal  tlora  of  feces  from  healthy  and  infected  animals  and  catuiot  be  differentiated  from  pathogenic  acid-fast 
bacilli  on  the  basis  of  cellular  morphology.  For  this  reason,  the  microscopic  demonstration  of  acid-fast  bacilli  in 
stained  smears  of  feces  is  not  generally  considered  confirmative  for  the  diagnosis  of.]  ohne's  disease. 

Recent  developments  in  culture  methods  have  made  possible  the  successful  isolation  and  identification  o(  M. 
paratuberculosis  from  feces  or  tissue  specimens.  M.  paratuberculosis  is  dependent  upon  mycobactin,  an  extract  of  M. 
phlei  for  multiplication  in  vitro.  This  is  a  report  of  an  isolation  at  the  Veterinary  Services  Diagnostic  Laboratory  of 
M.  paraluberculosis  from  tissues  collected  from  a  cow  in  which  Johne's  dis('as(;  was  not  suspected.  The  use  of  this 
medium  with  each  routine  m\  cobacteriology  case  could  provide  an  effective  surveillance  method  for  Johne's  disease 
in  cattle  w  ith  granulomatous  leisons  regardless  of  the  reason  for  slaughter. 
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MICCHAIMSMS  OF  CHANGES  IN  SERUM  LIPID-LWOPROTEIN  PROFILES  IN  INFECTIOUS  DISEASE 
MYCOBA  CTERIL  1/  BO  I  IS  INFECTION  IN  RABBITS.  Thoen.  C.  0..  Karhon.  A.  C.  and  EUefson.  R.  I).  Mayo 
Clinic  Proceedings.  Vol.  17,  1972,  pp.  270-272.  (  \bslracl  of  Published  Report) 

I'.li'valioiis  ol  scrum  cliolcslcrol  levels  ucrurrcd  in  Mycobacterium  boiis  iiilcclcd  rahbils.  In  this  study,  a 
radioaclivf  precursor  ol  choicsLcrol  was  lollowcd  lo  oblain  inlorination  on  llic  s\tillicsis  and  disposal  of  scrum 
cliolcslcrol  ill  raljliils  bclore  and  atlcr  inlcclion. 

The  iiieorporation  ol  2-  (.-nic\alonie  acid  into  scrum  cholesterol  and  liic  dis[)osal  ol  2-  (i-eholestcrol  Irom 
scrum  were  determined  lor  each  ol  seven  rabbits  belore,  and  23  days  alter,  iiirectioii  with  Mycobacterium  bovis.  In 
comparison  to  the  prciiilcetion  measurements  ol  radioactive  cholesterol,  postiiilcctit)n  measurements  indicated  that 
llii-  disposal  ol  scrum  ciioleslerol  was  impaired  in  inlected  rabbits. 

The  dispo.^al  ol  cholesterol  from  circulatin;,^  lipoprt)leiiis  is  larjicly  a  lunction  ol  liver  \  ia  biliary  excretion  and 
bile  acid  sNiithcsis  and  cxcrclioii;  however,  an  iinpairmcnt  ol  cholesterol  disposal  is  sufr;i<'stive  of  an  impairment  ol 
liver  lunction.  .\llliouj;h  \isiblc  lesions  in  li\cr  became  extensive  alter  inlcction  with  M.  bovis.  the  extent  ol  these 
would  not  se<'m  to  lia\('  been  sullicient  to  su[)press  cholesterol  disposal  to  the  extent  that  was  observed.  Impairment 
ol  llie  hepatic  disjjo.'ial  ol  cholesterol,  then,  might  have  resulted  in  part  Irom  undelccted,  widespread  damaiic  to 
certain  organelles  ol  tii<-  hepatocytes,  or  pcrha|)s  Irom  a  w  idesprcad  inhibitory  ellect  ol  a  toxic  substance. 

Regardless  ol  the  lorm  of  the  underl\  ing  mechanism,  it  is  dear  that  the  hy|)crcholcsteremia  that  develojx'd  as 
a  result  ol  ;l/.  bovis  inleetiori  aro.sit  Irom  an  iiii|)airmciit  ol  cholesterol  disposal  and  not  as  a  result  ol  an  accelerated 
synthesis  and  secretion  ol  lipoproteins  into  blood. 
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.s77^^  1/ i.irinrirorROTFjy  rHorius / \  n Mnurs imected  with mycob xctkrivm liovts. 
LisTiRi  I  \i()\()(;)T<)(;h:M:s. I'\sti:i  rklla  i'si:i  Don  herca  losis  wd  hitiim.  \iii\i. 

Tliocn.  C.  ().,  Karlson.    1.  C,  anil  Ellefsoiu  R.  D.  Mayo  Clinic  Procccdinfis. 
Vol.  i7,  1972,  pp.  258-269.  (  \hslravl  oj  I'ublislwd  Rcporl) 

Mlliou^li  fOiiif  projircss  lias  ln-cti  made  in  tlir  iiti(lirslaii(linj;  ol  allcralioiis  oj  tin-  stTUin  li|)i(l-lii)()jtrolein 
profiles  ill  ccrlaiii  mclaholic  coiKlilioiis.  lilllc  iiiloiitiatioii  is  availal)lf  on  s<Tijm  iipid-lipoprolciii  prolilcs  in 
inlVclious  disease.  The  oL»j<'eli\  cs  ol  lliis  sUkK  in  ral)liil>  \Mre  (I)  lo  sliidy  s\  slenialieall\  llie  el  feels  ol  eerlain 
bacterial  irifeelions  on  tlie  serum  lipid-lipoprotein  prolile.  (2)  lo  delirniine  wlietlier  elian<res  in  the  profile  pe-sist 
after  disease,  and  (,'{)  lo  explore  llie  diafrnoslie  and  proj^noslie  value  of  lipid-lipoprolein  prolile  in  infectious  disease. 

Serum  |)lios|)holipid,  eholeslerol,  and  Iri^lveeride  levels  heeanie  elevated  in  rahliils  during  ihe  course.^  of  four 
bacterial  infeelioiis.  The  inerea.-es  of  serum  lipicJs  were  jjreater  in  tlie  acutely  ill  ral)liil>  that  suhxipientiv  died  than 
in  the  animals  llial  survived. 

Lipoprotein  analv  sis  ol  whole  serum  and  ol  ullracenlriluj:c  Iractions  ol  serum  hv  paper  electrophoresis 
revealed  increases  ol  verv  low  dcn.-.ilv  ci)m|)onents  associated  with  concomitant  decrea.ses  ol  low  densitv  and  hijili 
(lensilv  compom-nls.  The  ehaiii;es  ol  the  serum  Iipid-Ii|)0|irolein  |)rolilc  thai  developed  durinfi  disease  were 
reversible:  durinji  recovery,  normal  li()id-lipo|)rolein  prolilcs  were  reeslablishcd. 

The.se  experimenls  show  thai  baelerial  inleclions  can  inlbienee  lipid  and  li[)oprolein  melaboli.-~m  in  ral)bits. 
The  livtT  plavs  a  c<-ntral  role  in  the  regulation  ol  the  blood  lipi(l-lipo[)rotein  prolile:  however,  the  changes  thai 
occurred  in  ihe  blood  lipid  levels  ol  inlecled  rabbits  usually  were  not  relleclivc  of  changes  in  liver  lipid  levels.  The 
data  suggested,  however,  thai  alterations  occurred  in  the  sv  nthesis  or  in  .secr<'lion  of  lipids  from  llx'  liver  in  eerlain 
dis(!ascs. 

A  toxic,  subslaiice  allecling  all  liver  cells  might  iiavc  been  responsible  in  part  lor  the  massive  l)iochemical 
cliaiig(!s  llial  occurred,  but  the  nature  of  the  changes  suggested  thai  they  arose  maiidv  from  impairnient  of  the 
mechanisms  by  v\hich  lipids  normally  would  l)e  cleared  from  circulating  lipoproteins. 


THI':  SIGNIFICA NCE  OF  MYCOBACTERIUM  TUBERCULOSIS  INFECTION  IN  CA  TTLE:  A 
LITERA  TURE  REVIEW.  Harrinplon,  R.,  Jr.  and  Tlioen,  C.  0.  (Literature  Review) 

Summary 

Mycolxiclrrium  tuberculosis  is  responsible  lor  most  ol  tlie  liihcrciilosis  in  man  and  has  been  shown  to  sensili/.e 
callh'  lo  mammalian  tuberculin.  However,  cattle  iniected  with  this  bacillus  ajipear  to  rcpr('s<"nt  little  daiificr  to 
domestic  animals  and  man.  Since  it  is  not  possible  to  distin|j;iiish  sensitization  caused  by  M.  tuberculosis  Irom  llial 
caus('<l  by  M.  bovis,  the  importance  of  human-type  iniVction  in  cattle  must  be  considered  in  llie  campaiiin  lo 
eradicate  bovine  tuberculosis  Irom  the  I  nited  States. 

Introduction 

Originally  it  was  believed  that  the  tulier(  le  l)acillus  responsible  lor  disease  in  man  and  animals  was  the  same 
microofiranism  (')).  Smith  (')()),  in  1896  and  IH9}i,  established  that  human  and  bovine  tubercle  bacilli  dillVrcd  in 
<rrt)wtli  characteristics  on  culture  media  and  in  patho;icni(il\   lor  the  rabbit  and  cow. 

As  carlv  as  1899,  it  was  reported  that  a  tuberculin  negative  cow  convtTted  to  luherculin  positive  alter  being 
attended  bv  a  tuberculous  herdsmar)  (87).  The  tubercle  bacillus  responsible  lor  llu-  inieclioii  in  llx'  herdsman  and  in 
the  cow  was  not  identified:  therelore,  one  cannot  determine  Irom  this  report  whether  the  human  t\  pe  luberchi 
bacillus  was  responsible  lor  the  lidierculin  ct)nversiou  in  the  cow. 

In  1901 .  it  was  demonstrated  that  cattle  were  rclativelv  resistant  lo  infection  w  ith  human  lubercle  l)acilli,  <^vcn 
when  ihe  microorganisms  were  injected  intravenously  (40).  This  led  sonii'  lo  beliesc  that  luhcrculosis  in  man  caused 
by  the  human  Iv  pc  tubercle  bacillus  was  not  transmissible  to  cattle,  and  that  tuberculosis  in  cattle  could  be 
|)re\ente(l  by  vaccination  with  the  human  strain.  Later  this  iheorv  was  dispro\ed  when  it  was  reported  that  the 
human  ly[)e  tubercle  bacillus  was  capable  ol  inrceling  cattle  (72). 

The  terms  ""human  and  ""boxinc"  tubercle  bacilli  (respecli\el\  ,  Mycobacloriuin  luhcrculosis  and  Myco- 
bactcrium  bovis)  only  indicate  the  primar\  host  for  each  ty|)e:  the\  are  not  iiidicati\<'  ol  host  specilicily  (-59).  Kach 
t\  pe  is  capable  ol  producing  progressive  disease  in  a  large  number  ol  hosts,  including  man  and  some  larm  animals, 
household  pels,  and  wild  animals. 

Dirtereiilialioii  Between  M.  tuberculosis  and  iVI.  bovis 

I/,  tuberculosis  is  sliglill\  less  virulent  than  .1/.  bovis  for  most  species  and  [iractically  non|>athogenic  lor  some 
(18).  Man.  monkevs  and  guinea  jiigs  are  highly  susceplibh'  to  W.  tuberculosis  whereas  cattle,  sheep,  goats,  rab[)its 
and  birds  (with  the  ixceplion  of  thi'  parrot  family  and  possible  canaries)  are  very  resistant  (74).  In  the  laboratory  1/. 
tuberculosis  is  differentiated  from  1/.  bovis  by  the  failure  of  the  former  to  produce  progressive  latal  disease  in 
rabbits  in  contrast  to  the  progressive  disease  caused  l)\  I/,  bovis  (17).  Lesions  in  cattle  resulting  from  inlection  with 
human  t\  p<'  bacilli,  when  |)r<senl  lend  lo  be  localized  ( 1  r).28,29,49,50,I0.'3). 

1/.  bovis  is  more  virulent  than  47.  tuberculosis  even  in  e\|)erimenlal  animals  such  as  the  guinea  pig,  which  is 
susceptible  to  both  l\  |)es  (18).  In  man  and  monkey  bovine  lubercle  bacilli  are  no  less  virulent  than  human  type 
lubercle  bacilli  once  the  inleclion  is  established. 

Human  and  bovine  tulxrcle  bacilli  are  aerobes  and  will  not  grow  in  the  absence  ol  oxygen,  liolh  strains  grow 
besi  at  37°(;.  but  do  not  grow  below  '.]0°('..  or  above  42°(1.  (8).  Four  to  six  weeks  are  gen<Tall\  reipiired  lor 
abundant  growth,  alliiough  colonies  ma\  a|)pear  in  less  llian  lour  weeks. 

I'or  primarv  isolation,  both  l\  pes  re(]uire  enriched  medium  which  contains  eggs  or  .'Jerum  ()r()leiiis.  Dyes  may 
be  iticor|)orale(l  in  the  medium  lo  inhibit  ihc  growth  of  contaminants  (38).  After  primarv  isolation,  strains  ol  4/. 
tuberculosis  grow  well  on  s\  iilhelic  medium  containing  glycerol.  as|)aragi?ic,  magnesium  citrate  and  certain  inorganic 
.'^alls.  I  sualK  ih-'  human  strains  grow  more  abundantly  than  the  bovine  strains  on  culture  nieilium.  Human  l>  i)e 
tulx-rcle  l)acilli  tend  to  grow  better  when  glycerol  is  added  to  the  medium  whereas  bovine  type  bacilli  apjxar  lo  be 
inhibited  (79). 


\iiinlxTs  ill  [)iinii(li('sis  ri'Icr  (o  Kflcrcnccs  al  end  of  lliis  paper. 
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IiifVclidiis  in  man  and  animals  caused  l)\  human  and  bovine  lype  tubercle  bacilli  caruiol  be  diflerenlialed  by 
means  oilier  tiian  isolation  and  identification  ol  llie  microorganism  (23).  It  is  ol  epidemiologic  importance  to 
identify  infections  in  man  caused  bv  bovine  type  lubercb-  bacilli  when  it  occurs;  similarly,  it  is  important  to  identify 
infections  in  cattle  caused  bv  human  type  tubercle  bacilli  as  a  possible  cause  of  disease  and  tuberculin  sensitivity. 

Smith  (90),  as  mentioned  previously,  was  llie  first  to  show  that  there  were  morphological  and  cultural 
differences  between  human  and  bovine  tubercle  bacilli.  In  vitro  tests  that  can  be  used  to  differentiate  human  and 
bovine  tubercle  bacilli  are:  (1)  niacin  production  (23,38).  (2)  nitrate  reduction  (23.  103),  (3)  lliiopheti-2-carboxylic 
acid  hydrazide  sensitivity  (5,36,76,104),  (4)  nicotinamide  sensitivity  (23,31),  and  (.I)  nicotinamidase  activity 
(6,41,54).  1  he  differential  features  of  M.  tuberculosis  and  M.  bovis  are  summarized  in  table  I. 

Tabic   ] .    Diffcrenlial  r  ha  rac  I  eristics  of  M.   tuberculosis 


arulM 

.  bovis 

M 

tuberculosis 

M.  bovis 

Fathofjenicity: 

Cuinpa  pis     .... 

+++ 
+ 

+++ 

Rabbit    

++++ 

Niacin  Production  .  . 

+ 

- 

Nitrate  Reduction 

+ 

- 

Nicotinamidase 

+ 

Inliibiled  by:' 

TCH^ 

+ 

+ 

Nicotinamide     .  . 
ClvceroP     .... 

( 

'  Inhibited  =  (  +  ).  resistant  ^  (-). 

^TCH  =  Thiophen-2-Carboxylic  Acid  Hydrazide. 

^On  orifiinal  isolation,  the  presence  of  Klycerol  in  the  medium 
enhances  the  f;rowth  of  A/,  tuberculosis  but  inhibits  the  fjrowth 
of  M.  bovis  in  most  cases. 


Differentiation  by  the  Tuberculin  Test 

\lu(  li  has  been  said  about  the  specificity  ol  the  tuberculin  test  during  the  progress  of  bovine  tuberculosis 
(Tadication  programs  throughout  the  world.  The  tuberculin  test  has  been  one  of  the  most  important  means  of 
diagnosing  tuberculosis  in  catlh'. 

Koch  was  the  lirsi  to  demonstrate  the  acli\it)  ol  tuberculin  in  1880  (18)  and  during  this  .same  year  (Juttmann 
performed  the  test  on  cattle.  Large;  scale  trials  soon  demonstrated  the  usefulness  and  limitation  of  the  tuberculin 
test. 

II  the  bovine  tubercle  bacillus  wa»  the  onl\  microorganism  capable  (jI  sensitizing  cattle  to  tuberculin, 
tuberculin  testing  would  be  relatively  simple  because  one  could  use  a  tuberculin  of  sufficient  potency  to  insure  the 
detection  of  all  but  a  small  number  of  tuberculous  animals.  Present  evidence  indicates  that  lubercidin  sensitivity  in 
cattle  may  be  caused  by  infection  with  M.  tuberculosis  (15,40),  M.  paratuberculosis  (11,35,98),  M.  avium 
(15,43,57,98),  non-pathogenic  mycobacteria  (24,63)  and  possibly  other  acid-fast  organisms  (1 ,48).  However,  the 
primary  cau.se  lor  non-.specific  responses  to  mammalian  tuberculin  in  cattle  is  thought  to  be  infection  with  the  avian 
or  human  tubercle  bacillus  (15,18,39). 

To  decrease  the  number  of  non-specific  respon.ses  to  tuberculin  in  cattle,  it  has  been  recomnunded  that  dilute 
tuberculin  be  used  (4,51,52.64,85.110).  Field  trials  proved  this  to  be  un.satislactor\  because  a  lunnber  of  animals 
with  tuberculous  le.'iions  did  not  respond  to  the  test  (10). 
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Lcsslic  (46)  and  I'a\la8  (65,66)  sUidicd  llif  siHciliciiN  of  I'urilicd  I'rolciii  Dcrivulive  (I'l'D)  luhcrcidiiis 
[dcparcd  from  avian,  bovine  and  liiinian  strains  on  calves  scnsili/.cd  wilii  lical-killcd  mycobacteria.  Tlic  reaclit)ns 
wilii  bovine  and  buman  I'lT)  were  not  siiinilieantiy  dillerenl.  Tbesc  invcsliffalors  also  reported  ibal  I'PD  tubercubn, 
even  wlien  dibjled,  could  not  be  used  to  diileretiliate  sensiti\ilv  induced  in  cattle  bv  buman  and  by  bovine  type 
tul)ercle  bacilli.  Invesligalion  on  calves  cxperiuientalK  irdectcd  with  1/.  Iiovis  and  with  M.  tuberculosis  demonstrated 
that  all  animals  .so  inl'ectcd  bad  a  positive  response  to  mammalian  tulxTculin  alter  2-1  weeks  (86).  Finally,  Kuslys 
(42)  reported  tbat  in  a  herd  free  of  bovine  lyp<"  infection,  cattle  nia\  respond  greater  to  mammalian  tuberculin  if 
spontaneously  inlectcd  \vilh  human  type;  tubercle  bacilli. 

From  tliese  reports  it  is  (evident  that  one  cannot  differentiate  infections  in  cattle  caused  by  human  type 
tul)crcle  bacilli  Irom  tho.se  resulting  from  bovine  type  tubercle  bacilli  using  diluted  or  undiluted  tuberculins. 

Susceptibility  of  Cattle  to  M.  tuberculosis 

In  IH99,  a  case  was  reported  in  which  a  tuberculin  negative  cow,  after  being  attended  in  a  separate  stable  by  a 
tuberculous  patient,  became  tuberculin  positive  (32).  Al  slaughter,  extensive  tuberculous  lesions  were  present  in  the 
parenchyma  of  the  lung  and  pleura  of  this  animal.  No  bacteriological  examination  was  made  of  the  lesions  from  the 
patient  or  animal;  therefore,  il  is  im|)ossibl(!  to  say  what  organism  produced  these  lesions. 

in  1901,  it  was  found  that  calves  experimt'nlalK  infected  with  a  M.  tuberculosis  isolate  from  inunau  patients 
vvitli  di.sease  produc(!d  no  clinical  signs  (40).  Although  no  tuberculous  lesions  could  be  demonstrated  on  post 
mortem  examination,  M.  tuberculosis  was  isolated  from  a  small  -up|Mnali\c  focus  at  the  site  of  inoculation  in  I  of 
the  19  animals  inoculated. 

In  1913,  naturally  ac(|uired  tuberculosis  was  reported  in  a  rail  wliiih  had  been  raised  on  milk  from  cows 
vaccinated  by  intravenous  inoculation  with  human  type  tubercle  bacilli  (21).  The  post  mortem  examination  of  this 
animal  show(;d  slight  tuberculous  lesions  in  the  mesenteric  lymph  nodes.  Human  type  tubercle  bacilli  w(;re  isolated 
from  these  lesions.  Studies  have  shown  that  cattle  naturally  infected  with  human  lypc  tubercle  bacilli  may  excrete 
virulent  bacilli  in  the  milk  from  apparently  normal  udd(;rs  (34,53,56,82). 

Ilibma  (27)  in  1933  found  a  4-year-old  cow  that  gave  a  positive  rcsjionse  to  the  tuberculin  test.  This  animal 
was  on  a  farm  free  of  Ixjvine  tuberculosis.  No  cattle  had  been  added  lo  the  bird  and  no  swine  or  poultry  were 
present  on  the  pn^mi.ses.  At  slaughter,  tuberculous  lesions  were  observed  in  the  bronchial  and  mediastinal  lymph 
nod<;s.  The  organism  isolated  from  the  lesions  had  some  characteristics  similar  to  jW.  tuberculosis.  \o  attempt  was 
made  lo  type  the  isolate  by  animal  inoculation  test. 

Henderson  (25)  reported  tuberculous  lesions  in  bronchial  1\  mpli  nodes  in  a  cow  from  a  herd  in  which 
tuberculin  responses  occurred.  Since  no  type  differentiation  was  mentioned,  il  is  now  known  il  this,  in  lad,  was  an 
infection  caused  by  human  type  tubercle  bacilli. 

Keid  (71)  reportedly  isolated  human  type  luberclc  bacilli  from  a  suspension  ol  parotid,  pharyngeal  and 
submaxillary  lymph  nod<-s  from  a  heifer  in  which  no  tuberculous  lesions  could  be  demonstrated  at  slaughter. 

Crawford  (12),  in  an  attempt  lo  determine  the  susceptibility  of  cattle  to  the  human  type  tubercle  bacillus, 
injected  23  animals  subculaneously  with  this  strain.  None  oi  the  animals  so  injected  liad  lesions  on  post  mortem 
examination. 

llillcrmark  (28),  on  live  occasions,  isolated  human  t>  p<'  tubercle  bacilli  irom  cattle  reacting  lo  tuberculin.  No 
lesions  of  tuberculosis  could  be  demonstrated  macroscopically  either  in  the  lungs,  regional  lymph  nodes  or  in  the 
mesenteric  nodes,  lie  later  isolatc^d  human  type  tubercle  bacilli  from  12  which  had  reacted  lo  bovine  lubc'rculin  (29). 
Seven  of  the  animals  had  no  macroscopic  tuberculous  lesions  al  slaughter.  In  live,  localized  caseous  and  calcilicd 
tubercles  w<;rc  obs('rve(l. 

Kuslys  (42)  in  1950  reported  that  liuman  t)  pc  tubercle  bacilli  were  isolated  IriJin  a  bull  I  year  ol  age  Irom  a 
herd  in  which  bovine  tuberculosis  was  apparently  eradicated. 

In  1953,  I'Vomm  and  Wicsmann  (19)  isolatc^d  human  type  tuben  le  bacilli  from  eight  cows.  Lesions  were  detected 
macroscopically  al  slaughter  in  seven  ol  the.sc  animals. 

Henderson  and  Stenins  (26)  evaluated  the  tuberculin  test  in  cattle  infcctc^l  with  human  type  lub<Tclc  bacilli. 
They  found  tuberculin  sen.sitivily  occurred  about  2  months  afler  infection.  Responses  were  small  and  not  stable. 
Investigations  by  IMum  (69)  indicated  thai  cattle  infected  with  human  type  tubercle  bacilli  may  become  tuberculin 
positive,  although  no  lesions  may  be  demonstrated  al  slaughter.  He  also  found  that  tuberculin  responses  usually 
disappear  when  the  human  source  is  removed. 
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Griltilli  (22)  reported  a  case  in  which  tuberculous  lesions  were  present  in  a  call  which  had  previously  reacted 
to  the  luhereulin  test:  human  type  tubercle  bacilli  were  isolated  from  the  lesions.  A  similar  case  was  reported  by 
Brook  (7)  ill  which  the  human  type  tubercle  bacillus  was  isolated  from  the  retropharyngeal  lymph  inlands  of  a  cow. 

iNeilson  and  I'lum  (61)  made  a  study  of  cattle  exposed  to  humans  with  open  pulmonary  lesions  due  to  the 
human  type  tubercle  bacilli  and  found  that  cattle  may  become  readily  .sensitized  to  tuberculin,  but  lesions  are  rarely 
demonstrated  on  post  mortem  examination. 

Nemoto  (39)  and  associates  made  cultures  oi  tissues  from  a  cow  whicii  was  a  tuberculin  nraclor  without 
visible  lesions.  They  also  examined  the  owner  and  isolated  tubercle  baeilN  liavin;:  liie  character  of  M.  tuberculosis 
from  botii.  Previous  to  this,  luii<:  tissue  and  bronchial  lymph  nodes  from  cattle  reacting  to  the  tuberculin  lest  were 
cultured  by  Plum  who  isolated  human  type  tubercle  bacilli  from  4  of  641  specimens  (68). 

Ilirato  and  Shimizu  (30)  bacttTiologically  examined  .33  tuberculin  reactors  which  had  no  tuberculous  lesions  at 
slaughter.  Human  type  tubercle  bacilli  were  isolated  from  lymph  nodes  in  six  of  these  animals. 

An  intercepting  case  was  reported  by  Sugimura  (96)  and  a.^sociates  in  which  human  type  tubercle  bacilli  were 
isolated  from  a  superficial  hemorrhagic  area  in  the  lung  of  a  cow  which  had  previously  reacted  to  tuberculin.  No 
typical  tuberculous  lesions  were  obs«;rved  in  the  animal. 

An  8-vear  study  was  conducted  by  Lesslie  on  1,990  s|)eciniens  from  tuberculin  reactor  cattle  (44).  Human 
t\  pe  tubercle  bacilli  were  isolated  from  12  of  the  reactors;  however,  on  post  mortem  examination  only  4  of  the 
animals  had  Miiall  lesions  in  the  respiratory  or  alimentary  system. 

Another  interesting  study  was  conducted  by  WU's  (33)  on  tlie  relatioiisliip  between  tuberculosis  in  man  and 
cattle  on  small  farms.  From  1950-1939,  approximately  10,000  cattle  were  tuberculin  tested  with  11.8  percent 
having  a  positive  response.  (Contact  of  reactors  with  tuberculous  persons  was  reported  on  264  of  401  farms.  He 
concluded  that  the  high  perc(;ntage  of  reactors  was  due  to  contact  between  the  cattle  and  persons  infected  with 
human  type  tubercle  bacilli. 

Shibata  (86)  artificially  infected  12  calves  with  human  and  with  bovine  tubercle  bacilli  and  lound  that  all 
calves  infected  with  bovine  type  tubercle  bacilli  had  typical  lesions  in  the  lymph  nodes  and  organs  whereas  those 
infected  with  human  type  tubercle  bacilli  had  no  lesions.  Human  type  tubercle  bacilli  were  isolated  from  five  of  the 
•  ight  animals  infected  with  this  strain. 

The  only  evidence  which  suggests  that  human  type  tubercle  bacilli  may  produce  lesions  similar  to  tlie  bovine 
tubercle  bacillus  is  the  investigation  by  Spryszak  and  Zorawski  (91).  They  reported  that  lesions  produced  by  the  two 
types  were  .similar;  however,  it  must  be  remembered  that  the  animals  were  experimentally  infected,  (lattle  naturally 
infected  with  human  type  tubercle  bacilli  showed  no  lesions  macroscopically  (77);  and  when  lesions  did  occur,  they 
were  small  and  localized  (99). 

In  order  to  elucidate  the  source  of  infection  with  human  type  tubercle  bacilli  in  cattle,  human  contacts  should 
be  examined  and  bacteriologic  studies  made  (37).  As  early  as  1932  it  was  believed  that  man  served  as  the  source  for 
cattle  infected  with  human  type  tubercle  bacilli  (26).  Moreover,  the  work  of  Plum  (70)  and  Stenius  (92)  showed  that 
when  a  person  with  pulmonary  tuberculosis  (caused  by  the  human  tubercle  bacillus)  was  allow(;d  to  take  care  of 
tuberculin  negative  cattle,  the  animals  become  sensitized  to  tuberculin.  More  recently  a  number  of  authors  have 
reported  that  man  was  the  source  for  human  type  tubercle  bacillus  infection  in  cattle 
(20,42,44,60,73,73,82,94,107). 

From  the  literature  cited,  it  appears  that  cattle  usually  have  a  striking  resistance  to  human  tubercle  bacilli  and 
that  incidence  of  human  type  infection  is  apparently  greatest  in  stabled  cattle  (78).  Although  infection  with  M. 
tuberculosis  may  occur,  the  organism  rarely  appears  to  be  responsible  for  progressive  disease  in  cattle. 

Prevalence 

Tuberculosis  in  cattle  caused  by  human  type  tubercle  bacilli  has  been  observed  for  many  years  and  has  been 
reported  occasionally.  Compared  to  infection  by  M.  bovis  in  the  bovine,  it  is  considered  of  little  importance  (87). 
However,  since  M.  bovis  infection  in  cattle  reached  a  low  level,  more  significance  must  be  given  to  the  |)roblem  of 
infection  with  human  type  tubercle  bacilli  (37,93). 

In  ,|a|)an,  Wataiiabe  (106)  made  a  bacteriological  examination  of  88  cases  of  tuberculosis  during  the  years 
1939-1941  and  found  that  3.4  percent  were  infected  with  human  type  tubercle  bacilli.  Plum  (68)  in  [)enmark 
(1932)  examined  ti.ssues  from  tuberculous  cattle  and  found  that  0.33  p<'rcent  were  infected  with  human  tvpe 
tubercle  bacilli.  Lesslie  (45)  in  Fngland  and  Wales  (1939)  made  a  similar  study  of  3,934  specimens,  0.18  percent  of 
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which  coiilaiiu'd  hiiitiaii  Iv  pe  lubercle  bacilli.  Mo\  n  (31)  in  Austria  (1961)  reporlcd  on  167,000  calllc  reading  to 
inaninialian  tuhiTiuliri.  Of  lliis  nuiriber,  1.26  percent  were  infected  with  human  type  tubercle  bacilli.  Schneider  (83) 
in  Switzerland  (1963)  examined  65  specimens  from  tuberculin  reactors  and  found  that  0.34  percent  were  infected 
with  luMiian  type  tubercle  bacilli.  I'avlas  (67)  (Czechoslovakia,  1964)  examined  10,239  tuberculin  reactors;  0.33 
percent  were  infected  with  human  type  tubercle  bacilli.  During  this  same  year,  another  study  was  done  by  Simek 
(89)  in  (Czechoslovakia,  who  examined  tissues  from  193  tuberculous  cattle.  The  number  infected  with  human  type 
tubercle  bacilli  was  1.5  percent.  In  Russia,  Odarenk  (62)  typed  mycobacteria  isolated  from  cattle  and  found  that  2 
percent  were  human  type  tubercle  bacilli.  Other  workers  also  have  occasionally  isolated  human  type  tubercle  bacilli 
from  cattle  (3,16,88,95).  At  the  present,  data  are  not  available  on  the  occurrence  of  human  type  infection  in  cattle 
in  the  United  States:  a  general  impression  is  that  it  occurs  infrequently  (109). 

The  actual  prevalence  of  cattle  infected  with  human  type  tubercle  bacilli  cannot  be  determined  from  the 
literature  because  only  a  small  segment  of  the  cattle  population  in  the  various  countries  has  been  studied  and  the 
data  are  insufficient.  Therefore,  only  a  general  estimate  of  the  frequency  of  infection  can  be  made. 

Significance 

It  has  been  reported  that  cows  infected  with  human  tubercle  bacilli  may  excrete  virulent  bacilli  in  the  milk 
which  may  be  dangerous  to  man  and  other  cattle  (9,21,58,81,82).  However,  it  appears  unlikely  that  milk  is 
commonly  responsible  for  animal-to-animal  or  animal-to-man  transmission  of  M.  tuberculosis  (15,55,63). 

The  problem  of  greatest  significance  is  the  sensitization  of  cattle  to  mammalian  tuberculin  as  a  consequence  of 
exposure  to  human  type  tubercle  bacilli  from  human  sources.  In  Finland,  Stenius  (93)  alter  a  comprehensive 
investigation  showed  that  the  high  percentage  of  reactors,  which  was  higher  than  the  percent  lesions  found  at 
.^laughter,  was  largely  due  to  infection  with  M.  tuberculosis.  Tajima  (97)  emphasized  that  infection  of  cattle  with 
human  type  tubercle  bacilli  played  an  important  role  in  the  occurrence  of  "no  visible  lesion  reactors"  in  Japan. 
Fromm  and  Wiesmann  (18)  found  in  nine  herds  previously  negative  to  the  tuberculin  test  that  the  occurrence  of 
reactors  was  caused  by  exposure  or  by  infection  with  human  tubercle  bacilli.  McKinstry  and  Blampied  (50)  reported 
on  six  herds  in  the  Jersey  Islands  over  a  5-year  period  in  which  tuberculin  responses  were  traced  to  tuberculous 
individuals.  They  found  that  50  to  100  cattle  exposed  to  tuberculous  persons  reacted  to  the  tuberculin  test.  In  this 
region  which  raised  Jersey  cattle  for  export,  many  of  the  laborers  came  irom  Brittany  in  France  where  tuberculosis 
was  a  serious  problem  in  the  human  population.  A  regulation  was  passed  that  all  workers  from  Brittaii)  who  were 
em|)loyed  in  caring  for  cattle  must  be  free  of  tuberculosis.  Ullmann  (100)  describes  a  herd  in  which  39  of  75  cattle 
reacted  to  the  tuberculin  test.  It  was  shown  that  tin-  herd.sman  and  milker  had  tuberculosis.  A  similar  report  was 
made  by  Scliolz  (84).  Finally,  Fndo  (14)  and  a.ssociates  reviewed  post-war  studies  of  bovine  luberculosis  in  Japan 
and  found  that  the  majority  of  the;  tuberculin  reactors  had  no  visible  lesions  at  slaughter  and  lliey  concludid  lluil 
inlection  with  human  t)  pe  tubercle  bacilli  was  responsible  lor  the  tuberculin  r<'sponses. 

It  has  been  said  that  inieclion  of  cattle  with  human  t)  pe  tubercle  bacilli  is  ol  little  im|)()rlanee  and  that 
animals  so  infected  may  remain  in  the  herd  without  danger  (19).  One  rea.son  for  this  point  of  view  is  that  progressive 
disease  cannot  he  |)roduced  in  the  bovine  b)  human  tubercle  bacilli.  Bacleriologie  investigations  indicate  that  human 
type  tubercle  bacilli  may  remain  alive  for  extended  periods  in  the  tissues  of  cattle  naturally  iidected  eyeii  il  there  are  no 
gross  lesions  (80).  Therefore,  such  infection  sliould  not  be  ignored. 

(lenerallv,  human  type  infection  in  the  bo\ine  leads  to  sensitization  to  mammalian  tuberculin  which  is  ol  short 
duration  if  the  human  source  is  removed  (47,61,92,94).  Lesions  rarely  occur  (51,108),  and  when  present  tend  to  be 
localized  (13,102).  When  tuberculin  sensitization  in  cattle  occurs,  and  definite  exposure  to  bovine  type  tub<Tcle 
bacilli  is  unlikely  or  cannot  be  proven,  con.sideration  .should  be  given  to  infection  with  human  type  Inberi  le  bacilli. 

In  many  instances,  public  health  laws  concerning  tuberculosis  were  passed  primarily  lo  guard  against  direct 
contamination  of  milk  with  human  tuberch-  bacilli  (2).  In  the  United  Stales,  approximately  50,000  new  cases  of 
tuberculosis  occur  each  year  in  man  (101).  With  the  decline  in  M.  bovis  infection  in  cattle  and  the  occurrence  of 
large  numbers  of  human  cases,  it  should  be  emphasized  that  the  importance  of  M.  luberculosis  in  sensitizing  animals 
may  be  a  factor  in  accom|)lishing  the  eradication  of  tuberculosis  in  cattle. 


40 


REFERENCES 

1.  Awald,  V.  I.  SUidics  on  Hoviiic  ^()(ar<liosis  willi  Parlicular  Rcrcrciicc  lo  lis  lnl('r(Vn'n(c  in  ific  Interpretation 
of  llic  Results  ol  Tubereulin  Pestinji.  XVIJlli  World  Veterinary  (Congress.  Hanover,  1  :465-471,  J963. 

2.  AnonN  mous.  Transmission  ol  Tuberculosis  from  Man  to  C.altle.  Lancet.  238:419,  1940. 

3.  HaufT.  ().  and  jespen,  A.  Tuberculosis  in  (battle  l)u('  to  the  Human  Type  ol  Bacillus,  \ledlemsbl.  danske 
l)yrlaeg<  foren.  19:229-237,  1936.  Abst.  in  Vet.  Bull.,  7:104,  19.37. 

4.  Bederke,  (I.  /ur  Krajie  der  Abliirung  unspczilischer  Tulxrkulinreaklionen  met  Verdiinntern  Rinder- 
Kinlieilstubirkuliii  uiul  verdutuilen  (h  I'liiiieltuberkulin.  Rinderluberk.  u.  Bruceilose.  1:1-9,  1962.  Abst.  in  Vet. 
P,ull.  32:N().  2r,20.  1962. 

.').  B(')nicke.  |{.  Die  I  )irierenzierunfi:  Innnaner  und  boviner  Tuberkelbakterien  mil  IliHc  von  Tliiopen-2-carbon- 
siiurelix  (Ira/id.  Nalurwissenscliatlf-ii.  4."):392-393,  19r)a. 

6.  BcHiieki-,  l\.  and  Lisboa,  B.  I'.  Typendiireren/ierunf^  der  TidHrkuiosebakterien  mil  Hille  des  i\ icotinamida.se- 
TcsLs.  Tubcrkuioscarlz.  13:377-384,  1959. 

7.  Brook,  C.  Cattle  Tuboreulosis  in  Canada.  Vet.  Jour.  93:317-330,  1937. 

8.  Burrows,  W.  Textbook  ol  Microbiology.  IHlli  ed.  W.  B.  Saunders,  Co.,  Philadelpliia,  1963,  1 1  ."Sf)  pp. 

9.  (^almelte,  A.  Tubereli'  Bacillus  Inleclion  and  Tuberculosis  in  Man  and  Animals,  Processes  ol  [nlectioii  and 
Resistanc'c;  a  Biological  und  l.xperimenlal  Slud) .  W  illiams  and  Wilkins,  Baltimore,  Maryland,  1923.  689  |)p. 

10.  (jorlea,  ().  el  al.  Allergic  Iteaclions  in  Relalionsiiip  lo  Dose  ol  Tul)erculin,  in  Cattle  with  Tuberculosis  or 
Other  Mycobacterial  Inleclion.  I.ucr.  Inst.  C<-rc.  Vet.  Bioprep.  Pasli'ur.  2,  No.  2:3-20,  196.1.  Abst.  in  \'et.  Bull. 
37:  No.  66,  1967. 

1 1 .  (A)ulm,  N.  Inlradermo-reaclion  a  la  lul)erculine  l)o\  iiie  cIkv.  Ics  box  idt's  alteinls  de  la  maladie  de  Johne.  Thesis, 
Allorl  4«  pages,  1951.  Abst.  in  V.l.  Bull.  23:No.  1  143.  1953. 

12.  (irawlord,  A.  B.  Tuberculin  Bcactions  in  (>atlle  Showing  No  Visible  Tuberculous  I^esions  on  Post  Mortem. 
Jour.  Amer.  Vet.  Med.  Assoc.  89:562-583,  1936. 

13.  Das|)et,  (I.  Kngele  relative  au\  bovins  lubercul<u\  iion  |)ruleurs  de  lesions  \isibles  a  raitatloir.  Bull.  Acad.  \  et. 
France.  38:257-266,  1965.  Ab.st.  in  Vet.  Bull.  36:N().  477,  1966. 

14.  Kudo,  M.  et  al.  Tuberculo.sis  on  Domestic  Animals  in  Japan  with  Special  Rererencc  to  the  ANK  Caused  by 
Human  Type  Tubercle  Bacilli.  Proc.  With  Int.  Vel.  Cong.,  Madrid.  I  :337-352,  1959. 

15.  Feldman,  VV.  11.  Avian  Tubercle  Bacilli  and  Other  Mycobacteria.  Their  Signitieance  in  ihe  Kradicalion  of 
Bovine  Tuberculosis.  Amer.  Rev.  Resp.  Dis.  81 :666-673,  1960. 

16.  I'Vldinan,  W.  H.  and  Vloses,  H.  Human  Tuberculosis  in  a  Bovine,  (^as'e  Report  ol  Spontaneous  Inlcctitju  in  an 
\dull  P.ovine.  Am.r.  R<v.  of  Tuberculosis.  43:418-424,  1941. 

17.   Avian  Tuberculosis  Inrections.  Williams  and  Wilkins  Ct)..  Baltimore,  Maryland.  1938.  469  pp. 

18.  Francis,  J.  Tuberculosis  in  Animals  and  Man.  A  Study  in  Comparative  Pathology.  Cassell  and  (^o.,  Pondtju, 
1958,  357  pp. 

19.  Fromm,  C.  and  Wiesmaim,  I'".  Der  mil  ollener  Tuberkulox'  Ixliallele  .Mensch  uls  Ansleckungsipiellc  lur  Rind 
und  Ziege.  Inrektionen  mil  Tuberkelbaklerien  des  l\  pus  iuimanus.  Scbweiz.  Arch.  I'ieriieilk.  95:69-97: 
135-170,  1953.  Ahsl.  in  Vet.  Bull.  23:No.  2451 ,  1953. 

20.  (Joerltler,  V.  On  the  Problem  ol'  Infection  with  Tuberculosis  in  Meal  b\  \ian.  Berliner  u.  Munciiener 
Tierarzlliche  Wochenschrift.  69:185-187,  1956.  (Fnglish  Summary). 

21.  Crillith.  A.  S.  Human  Tubercle  Bacilli  in  the  Milk  of  a  Vaccinated  Cow.  Jour.  Path.  Bad.  17:323-328.  1913. 
22. Nalurallv    Acquired    Tuberculosis    in    Various   Animals.  Some   llmisual  Cases.  Jour.   Hyg. 

36:156-168,1936. 

23.  Harrington,  R.  and  Karlst)n,  A.  C. .  l)iHerentiation  Between  Mycobnvtvnuui  luhrrrulosis  and  Mycobnclcriiiiu 
bovis  by  In-Vitro  Procedures.  Am.  Jour.  Vet.  Res.  27:1  193-1  196,  1966. 

24.  Hastings,  F.  C..,  Beach,  B.  A.,  and  Thompson,  1.  The  Sensilizalion  ol  (.allle  lo  Tulxrculin  b\  Oilier  llian 
Tubercle  Bacilli.  Amer.  I!ev.  Tuberc.  22:218-225,  1930. 

25.  Henderson,  R.  Occurretice  of  Tuberculosis  ol'  Human  Tvpe  in  Callle.  Suomen  Flainliiakarilchli.  .59: 1 54-1  ()2. 
1933. 

26. and  Slenius,  R.:  (,)uoled  b\  Plum  (70). 

27;  lliltma,  A.  M.  Fen  Ceval  van  Tuberculose  Bij  llel  Kund  TcngCNolge  \an  Besmelting  mcl  Tulierkelbacillen  \an 
Don  Mcnsch.  Tijdsclirift.  v.  Diergeneeskunde.  59:817-819,  1932. 

41 


28.  Uillormark,  K.  Contribulioii  lo  our  I\ii()\vl<'(lg('  ol  Spoiilaiicoiis  lliiiiuin  Tuhcrculosis  in  (lalllc.  Skaiul 
VctTidskr.  32:442-451,  1942. 

29.  Hilh^rmark,  K.  Some;  Further  (^oiilril)ulions  lo  llif  knowledge  ol  Spontaneous  Ilunian  Tuberculosis  in  Cattle. 
Skand  VetTidskr.  35:545-551,  1945. 

30.  Hirato,  K.  and  Sliimizu,  K.  Baeleriologieai  Studies  on  tiie  No-l,<'sion  Reaelors  in  llokaido.  I.  Isolalion  of  llie 
Human  Type  Tubercle  Bacillus.  11.  Results  ol  Observations  in  1952.  Jap.  Jour.  \  el.  K.s.  1:1-10,  148-156, 
1953. 

31.  Ilok,  T.  T.  A  New  Method  lor  the  Differentiation  of  Human  Tubercle  Bacilli  from  Other  Typ<"s  of 
Mycobacteria,  Using  Nicolinamide-OoMlaining  Mediimi  (Nicotinamide  Test):  A  Preliminary  Report.  Ainer. 
Rev.  Res.  Dis.  86:94,  1962. 

32.  Houn.  Zur  I  cberlrangung  der  Tu berk n lo.se  \om  Alenschen  aui  Tiere.  Zlsehr.  f.  Fleisch-  u.  Mileh\g.  9:97.  1899. 

33.  llles,  J.  Relationship  Between  Tuberculosis  in  Man  and  Cattle  on  Small  Farms.  Vet.  Cas.  9:491-:507,  1960. 
Absl,  in  Vet.  Bull.  31:No.  993,  1961. 

34.  ivanov,  M.  M.  Some  Problems  of  Tuberculosis  Control  in  ("attic  i\n(\  Sp<'cilicil\  ol  the  Tuberculin  Ueactiori. 
Bull.  Off.  Int.  Fpiz.  63: 1403-1418,  1965. 

35.  Johnson,  II.  W.,  Milligaii.  J.  ('..,  anfl  Cox,  B.  F.  Tuberculin  Reactions  in  (attic  Inlectcd  with  Mycohnclcriiini 
paraliiberculosis  (Johne's  Disease).  Jour.   \mer.  \ ct.  Med.   \s,>;oc.  99:  I  15-1  18.  19  11. 

36.  Kiipplcr.  W.  I  ber  die  Diflercnzierung  von  Mycoharlorium  tuberculosis  and  Mycohaclcrium  hovis  mil  In  \  itro 
Mctiuxlcn.  I'rax.  I'neumol.  18:671-680,  1964. 

37.  Karlson,  A.  C.  Nonspecific  or  Oos.-i-Sensilivily  Reactions  to  Tubi'rculin  in  (>aUle.  In  "Advances  in  VClirinary 
Sci.-nce,"  V.  7  (C.  A.  Brandly  and  F.  I,.  Jungherr  Fd.)  Academic  Press.  N.  Y..  1962,  403  pp. 

38.    ,  Martin.  J.   K.  and    Harrington   R.   identification  ol    Mycohnclcriuni  luhorculosis  with  One 

Tulx-  of  Liquid  Medium.  Ma>()  Clinic  Pro.  39:410-415,  1965. 

39.    .  Tuberculosis  Cau.-;ed   b\    Human,  Bovine  and    \\ian    Inbercle  Bacilli   in  \  arious  Animals. 

64lh  Annual  I'roc,  li.S.  Fiveslock  Sanit.  Assoc,  I960,  pp.  191-201. 

40.  Koch,  R.  Transjiclion  of  the  British  (Congress  on  Tuberculosis.  (Second  \nnual  Meeting)  London.  1901,  pp. 
23-41. 

41.  Komio,  K.,  Nagayama,  II..  and  ()ka,  S.  Nieolinamidase  in  Mycobacteria:  \  Mclhod  lor  I  )i.-.tiiiguisliing  Bovine 
T\pe  Tubercle  Bacilli  from  Otlxr  M\  cobacteria.  Nature,  London.  184:1713-1744,  1959. 

42.  I\usl)s,  A.  Humane  Tuberkulo>crcinlektion  in  einem  total  siuiierlen  lieslande.  Schwiez.  Arch.  Tierheilk. 
100:278-281,  1958.  (Engli.^h  Summary). 

43.  Lekveichvili,  N.  S.  and  Filimoncnko,  I.  S.  Materiaux  sur  le  diagnostic  MIergigue  de  la  TubercMlox-  bovine.  Bull. 
OjL  Int.  Fpiz.  63: 1  161-1470.  1965.  (Fngli>h  Sununar> ). 

44.  Lesslie.  I.  W.  'Tubereulo.sis  in  \tleste(l  Herds  Cau.'icd  b\  the  Human  Type  'Tubercle  Bacillus.  Vet.  Ree. 
72:218-224,  1960. 

45. Tuberculosis  in  Domestic  Animals.  Brit.  Med.  Jour.  1:50,  1959. 

46. Purifikovane  Proteinove  derivaly  (PPD)  vyrobene  z  neluberkuloznit  h  m>kobaktcrii  veclne 

M.  johiu'i.  Reprint:  iVemier  Collogue  Intern.  Sur  les  Myeobacter  (1959)  lust.  Med.  Trop.  Prince  Leopold,  155 

Rue  Nationale,  \iivers.  (Fnglish  Summarj  ). 

47.  Macrae,  W.  D.  Bovine  Tuberculosis,  Lancet.  1 :378,  1962. 

48.  Magnus.^oM,  M.  Specificit\  of  vSensilins.  Ill  Further  Studies  in  Cuinea  Pigs  with  Sensitin  of  Various  Species  o( 
Mycobacterium  and  Noeardia.  Amer.  Rev.  Rc^^p.  Dis.  86:395-401,  1962. 

49. The  Relation.ship  Between  Bovine  and  Human  TulxTCulosis  from  a  Vetcrinarv  Standpoint. 

N.  Am.r.  Vet.  23:587.589,  1942. 

50.  McKinstry,  R.  N.  and  Blampied,  T.  l.c  (,).  Radiological  Ivxaminalion  t)f  Human  Contacts  ol  the  Tuberculin 
Positive  ('ow.  Tubercle,  London.  36:16-17,  1955. 

51.  Mevu,  A.  Lnspczifische  Tuberkulinnackionen  beim  Kinde.  Wiener  Tierar/,tli(  he  Monatssciiriil.  48:711-724, 
1961.  (Fnglish  Sinnmar\). 

52.    ,    Schliesser,    T.    and    Bederke,    C.:    /ur    Frage   der    VbLlarinig    unspczilisclKT   Tuherkulin- 

reaktionen   mit    \  erdiiimtem  Rindcr-T'.inheitstuberkulin.  KindertnberkuloM'  and  Brucello.M.  8: 1 79-202,   19. )9. 
Absl.  in  Vet.  Bull.  .30:No.  2448-2449,  1960. 

53.  Milseherlieh,  \\.  and  Re.ss,  U.  Frgebnisse  der  backteriologi.sehen  Nachprijfung  makrosk<)|)isch  tuberkuloselricr 
Organe  von  luberkulin-f)()^iti\etl  Biiidern.  I)t>(h.  ti<rar/tl.  Wxhr.  60:387-389,  1953. 

42 


54.  Muftic,  M.  Modified  Technique  for  Formamidase  Test  in  Mycobacteria.  Acta  Tuber.  Scandinav.  44:250-2.52, 
1964. 

55.  Nabliolz,  von  A.  Die  L'rsachen  von  Reinfektioiien  in  tuberkulosefreien  Bcslandcn.  Scliweiz.  Arch.  Tierheilk. 
99:553-562,  1957.  (English  Summary). 

56.  Nassal.  J.  Humane  Tubcrkuloseinfektion  beini  Rind  mit  Ausscheidung  (hr  l-Tregcr  (lurch  (Jas  unveriimJerte 
Kuter.  Rindcrluberkulose.  5:189-198,  1956.  Abst.  in  Vet.  Bull.  27:No.  1333,  1957. 

57.    .    Die   Tuberkulose    des   (^lefliigels   als    L'rsache   von    Neuinb'ktionen    in    luherkidoselreien 

Rinderbestanden.  fVoc.  W  11th  World  Veterinary  Congress,  Hanover.  2:1415-1421,  196.). 

58.    .  Demonstration  of  Tubercle  Bacilli  in  Milk  of  Positive  and  Negative  Reactors  Ironi  Newly 

Infected  Herds.  Tierarztl.  Tmsch.  16:34-37,  1961.  Abst.  in  Vet.  Bull.  31:No.  1679,  1961. 

59.  Nemoto,  11.  et  al.  Quoted  by  Kndo,  M.  (14). 

60.  Nielsen,  F.  W.  and  Plum,  N.  Pulmonary  Tuberculosis  in  Man  as  a  Sourct-  of  infection  for  (.altl<\  Berln.  5  Nord. 
Vet.  Mde.  Kbh.  116-1.30.  1939.  (English  Summary). 

61.    .    Tuberculin    Reactions  in  (battle   Due   to   Infection    uilii    liic   Human  Type  ol    Tubercle 

Bacillus.  Skand.  VetTskr.  30:245-272,  1940. 

62.  Odarenk,  M.  1.  Quoted  by  Inanon,  M.  M.  (33). 

63.  Paterson,  A.  B.  The  Incidence  and  Cause  of  Tuberculin  Reactions  in  Non-Tuberculous  Cattle.  Adv.  Tuberc. 
Res.  7: 101-129.  S.  Kager,  Basel,  N.  Y.,  19.56. 

64.    .    Stuart,  P..  Lesslie,  1.  W.  and  Leech,  F.  B.:  The  Use  of  Tests  on  Slaugliterhouse  Cattle  for 

Estimating  Relative  Potencies  of  Tuberculins  for  the  Calculation  of  Discrimination  Tests.  Jour.  Hyg.,  Camb. 
.56:1-18,  1958. 

65.  Pavlas,  VI.  The  Us»-  of  Dilute  Tuberculins  for  Differentiating  Between  Allergies  Induced  in  Cattle  Infected  with 
Mycobacterium  bovis  and  Mycobacterium  tuberculosis.  \  ed.  Pr.  vy/k.  U.sl.  Vet.  Brne.  93-1 10,  1965. 

66.  Pa\las,  M.  and  Rademacher,  R.  Quoted  by  Pavlas,  M.  (65). 

67.  Pavlas,  M.  et  al.  Caus<'  of  Recurrence  of  Tuberculosis  in  Tuberculosis-Free  Ib-rds.  Vet.  Med.  Prague.  9:1-10, 
1964. 

68.  Plum,  N.  On  Typhig  of  Tuberculosis  in  Cattle  in  Denmark.  Nord.  Vet.  Med.  4:451-461,  1952. 

69. Human  Tuberculosis-Bovine  Tuberculosis.  Skand.  Vet.  Tidskr.  25:121-131 ,  1935. 

70. Human  Tuberculosis  in  Cattle.  Skand.  Vet.  Tidskr.  26:645-667,  1936. 

71.  Reid,  'J.  Infection  of  a  Bovine  by  Human  Ty[)e  Mycobacterium  tuberculosis.  Jour.  Comp.  Path.  Ther. 
52:318-321,1939. 

72.  Report  of  the  British  Royal  Commission.  Appointed  to  Inquire  into  the  Relationship  of  Human  and  Xnimal 
Tuberculosis.  V\  yman  aiul  Sons  and  Darling  and  Son.  London.  1904-1911. 

73.  Reuter,  H.  I  r.sachen  der  Reinfektionen  in  tuberkulosefreien  Rinderbestanden.  Mh.  Vet.  Med.  14:425-427, 
'  1959.  Abst.  in  Vet.  Bull.  30:No.  620.  1960. 

74.  Rich,  A.  R.  The  Pathogenisis  of  Tuberculosis.  Second  Ed.,  C.  C.  Thomas,  Spring! ield,  Illinois,  1951.  1028  pp. 

75.  Roder,  K.  IE  Tuberculosis  in  Man.  A  Sourc<-  of  Infection  for  Healthy  Herds.  Tierarztl.  Umsch.  19:549-552  & 
555-5.59.  1964.  Abst.  in  Vet.  Bull.  35:No.  4151,  1965. 

76.  Roth,  V\  .  et  al.  uber  die  tuberkulostatischen  Eigenschaflen  desThioplien-2-(arhonsaureliydrazid>.  HeKct.  (^hem. 
\cta.  36:1004-1007,  1953. 

77.  Ruys,  A.  The  Human  T.  B.  Patient  as  a  Source  of  Infection  of  Cattle.  Ne(>.  T.  Ceneesk.  102:2105,  1958. 

78.  Schaaf,  A.  Vander  and  Zw  ieten,  M.  Van.  De  Beteekenis  van  Den  Tuberkelbacil  van  Ilet  Humane  Type  Voor  De 
Bestrijding  Der  Tuberculose  Ondc-r  Ilet  Rondevee.  Veeartsenijkundig  Instilul.  Builenzorg,  Java.  Publicatie 
#264, 1939. 

79.  Schaefer,  W.  B.  Crowlh  Requirements  of  Dysgonic  and  Eugonic  Strains  of  Mycobacterium  tuberculosis  \ar. 
bovis.  Jour.  Exptl.  Med.  96:207-219.  1952. 

80.  Schliesser,  T.  Inleclion  ol  (battle  with  Human  T\  pe  Mycobacterium  tuberculosis.  Tuberk.  \rzl.  16:374-.376, 
1962. 

81.    .  Beilrag  zur  Epidemiologic  und  Allergischen  Diagnose  iler  Innnanen  Tubcrkulo.se  des  Kindes. 

Ticrarztliche  I  m.-chau.  13:328-332,  1958. 

82. Human  Type  Tubercle  Ba.  illi  in  Cow's  Milk.  Rindrrluh.rk.  u.  Bruc.llose.  7:102-108.  1958. 

Abst.  in  Vet.  I'.ull.  29:No.  1985,  19.59. 

43 


IV.i.    Scliiicidcr,  I'.  A.  and   Ki^gcnbafli,  C  Rcaclioiis  a  la  Uibcrciilinc  liovitic  d  lul)crculo.s('  aviare.  Sclivvniz.  Arcli 

ricrhcilkmidc.  105:417-422,  l%3.  (Knglish  Summary). 
{54.    ^cliol/,,  J.  Iiirt'clion  of  a  Herd  of  Calllo  l)y  a  l*cTson  willi  F.xtrapulmonary  Tuberculosis.  Rindcrlubcrl.  u. 

HriKcllosc.  a:204-2()7,  1959.  Absl.  in  Vd.  Hull.  3():No.  16»(),  1960. 
8.').    Srclcniami,  !\l.  arid   Rrhin,  K.  /ur  Fragc  dor  An\v(  lulung  von  Tuberkulincn  Vcrschiedener  Konzcutratiori  in 

Mono  -  und  .Si.MullaMlcsl.  Ilind.rlubcrk.  u.  Bruc.llosc  1 1 :35-.50,  1962.  Absl.  in  Vet.  Bull.  32:No.  4012,  1962. 
H().    Sliibala,  S.  cl  al.  Studies  on  Bovine  Tuberculosis  with  Special  Helerence  lo  I'lxperitnenlal  Inieelion  ol  (halves 

wilh  l!()\ine  and  Human  Tubercle  Bacilli.  Bull.  Nail  Insl.  Animal  flllii.  No.  41:73-80,  1960. 

87.  Sijiurdsson,  j.  Sludi(;s  on  llie  Risk  ol  Inieelion  wilh  Bovine  Tuberculosis  lo  llie  Rural  Populalion.  Humphrey 
Miiford,  Oxiord  Universily  1're.ss,  London.  250  pp.,  1945. 

88.  Siminlzis,  (!.  Progressive  Tuberculosis  in  a  Cow,  Due  lo  Human  Type  Bacillus.  Bull.  Soc.  Sci.  Vel.  Lyon. 
65:167-177,  1963.  Absl.  in  Vel.  Bull.  .34:No.  1221,  1964. 

89.  Simek,  R.  cl  al.  On  ihe  Problem  ol  llie  Mutual  Relations  Between  Tuberculosis  in  Callle  and  Tub<Tculosis  of 
Man.  C/.ech.  Min.  /emedel.  Les.  vodn.  Hospadar.  Vslav.  Vedeckolech.  Inlorm.  Vel.  Med.  37:159-166,  1964. 
Absl.  in  Landwirls(-b.  Zblalt.  Abl.  4  Vel.  Med.  10:1496. 

90.  Smith,  T.  A  (iomparalive  Study  of  Bovine  Tubercle  Bacilli  and  Human  Bacilli  Irom  Patients.  Jour,  lixper.  Med. 
3:451-511,1898. 

91.  Sprvszak,  A.  and  Zorawski,  ('..  The  IHTecls  ol  Infection  in  Callle  with  Human,  Bovine  and  Avian  Type  Bacilli 
on  the  Results  of  Comparative  Tuberculin  Test.  Medycyna  Wet.  21 :4()6-41  2.  1965. 

92.  Slcnius,  R.  Difler(mlialion  by  Tuberculin  Testing  of  Infection  in  Catlh-  Due  to  the  Human,  Bovine  and  Avian 
Tyi)es  of  Tubercle-  Bacilli.  Vet.  Rec-.  50:633-637,  1938. 

93. OM   ruberkulinreaklioner  Hos  Notkrealur  Lramkallade  a\   Human  Infeklion.  BercL,  Nord. 

Veterinarmoti',  4th,  Hel.singfors,  1933,  p.  30-74.  (Knglish  Summary). 
94. Tuberculosis  in  Callle  in  Finland.  Nord.  Med.  42:1219-1221,  1949.  Absl.  in  Vet.  Bull.  No. 

1919, 1951. 

95.  Slenberg,  II.  Observation  on  the  Occurrence  of  Acid-Fast  Rod-Shaped  Bacteria  in  Large  Domestic  Animals, 
Poultry  and  Came  Birds.  Fin.sk  VclTid.skr.  72:331-335,  1966.  Absl.  in  Vel.  Bull.  37:No.  834,  1967. 

96.  Su(|imura,  K.  cl  al.  Tuberculosis  in  (>ows  (^au.sed  by  Human  Type  Bacilli.  Jour.  Jap.  Vel.  Med.  Assoc. 
1  I  :  191-494,  1958.  Ab.slrad  in  Acta  Vet.rinaria  Japonica.  No.  .580,  1959. 

97.  Tajima,  V.  Quoted  by  ImhIo,  M.  (14). 

98.  Traulwein,  K.  Les  Rc'ac  lions  non  specifiqu(^s  a  la  tuberculin*-.  Bidl.  Off.  Int.  F|)iz.  50:305-312,  1958.  (Fnglish 
Summary). 

99.  Ullmann,  C.  ami  Scholz,  J.  Diagnosis  of  Tuberculosis  in  (Gallic  Cau.sed  by  Human-Type  Bacilli.  Hindirluberk. 
u.  BruccNosc.  8:7-16,  1959.  Ab.sl.  in  Vet.  Bull.  29,  No.  .3704,  1959. 

100.  Ullmann,  C.  Infection  of  Tuberculo.sis  Free  Herds  by  Human  Beings.  Rinderluberk.  u.  Brucellose.  6:102-106, 
1957.  Absl.  in  Vet.  Bull.  28:No.  2719,  1958. 

101.  UniUtd  Slates  Department  of  Health,  Kducalion  and  Welfare.  The  I*  uture  of  Tuberculosis  (Control.  A  Report  lo 
ihe  Surgeon  Ceneral  of  liie  Public  Health  Service.  Piddie  lleallh  Service  Publication  No.  1 1 19,  December, 
1 963. 

102.  Drech,  E.  cl  al.  A  New  Problem  in  the  Fight  Against  Tuberculosis  (Cattle  Infected  wilh  Tuberculosis  by  Man). 
Sclnveiz.  z.  Tuberk.  18:53-64,  1961.  (Fnglish  Summary). 

103.  Virlanen,  S.  /\  Study  of  Nitrate  Reduction  by  Mycobacteria:  The  lise  of  the  Nitrate  Redudion  Test  in  llie 
ld<-nlificali()n  of  Mycobacteria.  Acta  Tuberc.  Scandinav.,  Suppl.  48: 1-19,  1960. 

104.  Vi,scli(!r,  VV.  A.  Neucre  Methoden  zur  Differenzierung  von  humancn  und  bovinen  Tuberkelbaktericn.  Palh.  d 
Microbiol.  24:741-751,  1961. 

10.5.  Visse,  J.  M.  Bovim-  Tuberculosis-Human  Tuberculosis.  Need  for  (Common  Control.  These,  1  Fcole  Nationale 
V.Uerinairc  d^Mforl,  82  pp.,  1965. 

106.  Walanabe,  M.  Quoted  by  Fndo,  VI.  (14). 

107.  Wiesmarm,  Iv  Die-  Rinderluberkulose  beim  Men.schen  imd  ihre  epidemiologsisclie  Bedeulung  fur  die 
Vderinlir-Medizin,  Schweiz.  Arch  Tierheilk.  102:467-471,  I960.  (Fnglish  Summary). 

108.  Worlhinglon,  R.  W.  and  Kleeberg,  H.  II.  Practical  Problems  in  Tuberculin  Testing  Cattle.  Jour.  S.  Af.  Vet.  Med. 
Assoc.  36:191-196,  1965. 

44 


109.  Voder,   W.   D.   National   Animal    Disease   l.ahoralory,  Agricultural    liescarcii   Service,  U.  S.   Departmetit  of 
\<rriculture,  Ames,  U)wa.  Personal  communication. 

1 10.  Zenke,  {].  Contribution  to  the  Problem  of  (Cleaning  up  Dubious  Tuberculin  Kcac  lions.  Dlscli.  Ticrarzll.  W  .-clir. 
68:706-708,  1961 .  (Knglish  .Nummary). 


PASTEURELLOSIS 

TIIK  I>1WDUCT1():\  A\D  STA!\D.\liDIZ[TI(m  OF  TYPING  ANTISKRA  FOR  PASTEURELLA  MVLTOCIDA. 
Angus,  R.  D.,  Kellcy,  D.  J.  and  Pielz,  I).  E.  (Project  Report) 

Summary 

Aiiliscra  lor  idrnlilN  iri<,'  Paslcurella  niullocida  sorolypcs  I,  3,  4  and  5  were  prepared  and  evaluated  using 
eslablislied  procedures.  Slandardi/ed  anlisera  lor  the  identiiication  of  tlu'se  lour  serotypes  ol P.  multocida  are  now 
available  Ironi  the  Biologic  Reagents  Section,  Vct<!rinary  Services  Diagnostic  Laboratory,  Ames,  Iowa,  and  may  be 
re(juesled  through  the   MMHS  VCleriiiarian  it)  Charge  ol  each  Slate. 

Introduction 

Bacterial  inlection  ol  poullrs  h\  /'.  multocida  |)roduces  a  disease  s)  ndronic  knowti  as  toui  cholera.  1  his  disease 
is  relatively  common  it)  poultry  atid  vaccines  of  various  types  are  commonly  used  to  reduce  tlie  economic  loss  and 
di.sease  ittcidence. 

In  sludyitig  loul  cholera  and  related  problems  associated  with  \accitie  use,  it  was  fotitid  thai  /*.  niullocida  has 
several  immunogenic  types.'  Tlu"  abilil)  to  properly  determitie  the  serotype  ol  a  given /*.  multocida  ( iiilurc  is  olteti 
ol  considerable  ituportanee.  A  source  ol  slatulard  t)  pitig  atitisera  was  considered  ati  imporlanl  secotid  step  alter  the 
itiitiatioii  ol  a  Irainitig  |)rogram  lor  laborator)  personnel  doing  poultry  diagnostic  work."  Sucli  training  is  now  being 
given  by  the  Veterinary  Services  Diagnostic  Laboratory,  Ames,  Iowa. 

T  his  iiroject  was  in  response  to  tlie  need  lor  gainitig  competence  iti  tiie  [)roduction  and  statidardi/alion  ol  P. 
niullocida  typitig  antiscra  b)  the  Biologic  Jleagenls  Sectioti  ol  \  eterinary  Services  Diagnostic  Laboratories  prior  to 
routine  antiscra  production  activities. 

Materials  and  IVlctliods 

f'(///urei.-Tlie  lollowing  cultures  ol/'.  multocida  were  obtained  Irom  the  Diagnostic  Bacteriology  Sectioti  atid 
used  in  producing  and  evaluating  antiscra:  X-73  (serotype  1),  I'-IO.l'J  (serotyp<'  3),  P-1662  (serotype  4),  and  I'- 1  702 
(serotype  5). 

/In^i.sera.  -Ty|)ing  antiscra  were  prepared  by  procedures  previously  reported'  c\cc|)t  Tor  the  following 
variations:  (1)  Lacii  cell  suspension  was  homogeni/.ed  vvilii  oil  for  eight  30-second  periods,  witii  a  2-minule  time 
interval  between  each  homogenization  period,  and  (2)  both  tnalc  and  female  chickens  were  used. 

Precipitation  <('.</. The  agar  gel  doulilc  diffusion  test  was  ((uiducted  as  previousK  reported.' 

Results 

A  total  ol  twelve  adull  ciiickens  were  injec-ted  v\illi  antigen  prepared  Iroin  i'a<h  ol  the  loiu'  serotypes.  TIk! 
total  and  average  yield  of  antis<'ra  are  giveti  iti  tabh"  I.  A  pool  of  anlisera  was  made  from  the  12  chickens  injected 
vvilii  each  antigen  and  submitted  to  tlie  Diagnostic  Bacteriology  Section.  The  (piality  of  each  pool  was  evaluated  by 


llcddlcsloii,  K.  L.  Gel  diffusion  precipiliii  Icsl  lor  jjroupinr;  Pasteurella  multocida  associated  willi  fowl  cholera.  Proc.  20lh 
Weslerii  Poultry  Disoa.M-  CoiilVrcnce  and  .Ith  Poultry  lleallh  .Symposium,  pp.  33-36  (March,  1971).  Agricultural  I'^xtcnsion  Service, 
University  of  (California,  Davis,  Cal.  95616. 

Heddieslon,  K.  1^.  Prevention  and  control  ol'  fowl  cholera.  Proe.  2()lli  Western  Poultry  Disease  (Conrcrcricc  and  .)tli  Poultry 
Health  Symposium,  pp.  75  (March,  1971  ).  Agricultural  Kxiciisiori  Service,  (Jnivcrsily  of  California,  Davis,  Calif.  95616. 

'Blackburn,  B.  ().  Pasteurella  srrotyping  (Project  Report).  l>velopmeiilal  studies  and  laboratory  investigations  conductid  by 
diagnostic  .services.  Veterinary  Services,  Ames,  Iowa,  Fiscal  Year,  1971.  APHIS  91-2  (May  1972)  Animal  and  Plant  Iballli  Inspection 
Service,  IJ.S.D.A.,  Ames,  Iowa  .50010. 

46 


U'Slinji  a<;aiti.'^l   llic  liomoloiroiis  and  liclcrolojious  anlif^cns  a.s  previously  recommended.-^  The  evaluation  result.*  ar<- 
reeorcied  in  lalile  I . 

Allliougli  liie  degree  ol  reaction  of  <'acli  composite  scrum  with  its  homologous  antigen  was  very  weak  to  weak, 
there  was  a  considerahle  variation  hetwcen  the  dcgr<"c  ol  n^aclion  ol  the  serum  ol  each  chicken.  ITierelore,  tlie  poor 
reading  s('ra  were  discarded  and  the  halanee  pooled  and  (evaluated.  Tiie  results  are  recorded  in  table  2. 

Table  l.-The  (jiianlily  and  quality  of  each  antiserum  produced 


Antisera 

yield  (mis) 

Evaluation  results 

Serotype 

Total 

A 

verage/chicken 

Homologous' 

Heterologous'^ 

1 

368 

30.6 

weak 

none 

3 

367 

30.6 

do 

Do' 

4 

267 

22.2 

very   weak 

with  type 
3  antifieiis 

5 

398 

33.1 

poor  to 

very   weak 

none 

TOTAL 


1400 


29.1 


'  Decree  of  reaction, 
^('ross  reactioii.s. 


Table  2.— The  <puintity  and  quality  of  each  useable  aniiseriini 


Final  useable 

Seroty 

pe 

Number  of 
chickens 

antiserum  yield  (mis) 

Evaluation  results 

Total 

A  vcrage /chickens 

Homologous' 

Heterologous^ 

\ 

6 

163                    27.  t 

flood  to 
excellent 

none 

3 

II 

292                    26.5 

do- 

none 

4 

5 

99                     19.8 

Good 

Minimal  (2) 

cross  reactions 
with  type  3 

cultures 

5 
Total 


6 

28 


'  Decree  of  reaction. 
^ Cross  reactions. 


Discussion 


147 


26.2 
25.4 


l'"air 


These  results  were  in  agreement  wilii  previous  reports  relative  to  (I)  llie  great  variation  of  response  helween 
chickens  inoculated  with  the  siune  antigen.  (2)  the  problem  ol  cro.-^s  reactions  ol  strain  I'-I662  (.-^erotvpe  A)  with 
various  cultures  of  serotype  3:  and  (.'5)  the  low  aiitigeriie  response  to  strain  I'- 1  702  (serotvpe  .">).  '    ' 

1  he  total  and  average  yield  ol  useable  antiserum  was  somewhat  lower  than  one  would  expect  lor  touline 
produi-lion  as  a  portion  ol  each  serum  was  used  to  |)reparc  a  pool  tor  the  preliminarv  evaluation  tests. 


TIh"  sera  Irom  about  hall  of  llic  cliickcns  inoculalcd  wilh  aiiligeiis  of  scrolypcs  1,  4  and  5  were  not 
salisfaclory;  llicrcforc,  iC  larfjc  volumes  of  llicsc  atiliscra  arc  rccjuircd,  il  would  be  advisable  lo  couducl  iuvcsligalious 
for  improving  production  methods. 

(Competence  in  producing  an  lisera  lor  typing/',  niultocida  has  been  achieved  by  the  iiaclerial  Reagents  Unit  of 
Biologic  Reagents  Section,  Animal  Health  Diagnostic  l,al)()ralories,  NADI,. 

Keference  and  typing  antis(;ra  are  now  available,  and  may  be  retpiestcd  tlirough  the  AIM  US  VetcTinarian  in 
CiJiarge  of  each  Slate. 


■t~ 
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PESTICIDES 

A  BIOLOGICAL  PRE-SCREFMNC  SYSTEM  FOR  INSECTICIDES  AND  PESTICIDES. 
Mote.  R.  F.,  Gi^slad.  D.  C,  and  Muhm.  R.  L.  (Project  Report) 

Summary 

A  biolic  prf-scr«'('ning  test  tor  pesticides  using  Drosophila  nielanogaster  (a  Iruil  fly)  was  (Icscrilicd.  I'ly 
nu)rtalit\  indicated  the  need  lor  additional  eliemical  analysis,  (k^lonizing  methods  and  testing  procedures  were 
included.  Median  lethal  (11)'^ °)  dosages  of  several  pesticides  lor  a  selected  strain  oi  iruil  11)  were  calculated. 


Introduction 

There  has  been  a  steadily  increasing  demand  tor  analysis  of  feed  samples  suspected  of  containing  pesticide's  or 
other  lethal  materials.  The  use  of  a  bioassay  to  study  such  samples  has  been  investigated.  '  ^  Drosophila 
mclanogaster  have  been  used  to  detect  insecticide  residues.  ^  In  this  study,  tiie  suscc'ptibilily  oi  a  selected  strain  ol 
long-lived  Hies,  non-resistant  to  calculated  dosages  of  various  pesticides  was  evaluated. 


Materials  and  Methods 

Selecting  the  .spec/e,s. "Evaluations  were  made  on  six  strains  oi  Drosophihi  that  liad  been  lul)oralory  cultured 
Irom  7  to  30  years  and  demonstrated  little  or  no  resistance  to  insecticides  or  j)eslici(les.  Prom  these  six,  one  strain 
was  selected  which  had  prolonged  starvation  characteristics  and  little  genetic  variation  other  than  eye  color. 

Colonizing  the  /7/e.«t.— Flies  were  colonized  on  agar  media  consisting  of  l/4-cup  agar  to  1 ,()()()  ml  oi  water 
brought  just  to  the  boiling  point.  To  this  1/4-cup,  brewer's  yeast,  1/2-cup  corinnial  and  2/3-cup  molasses  were 
added."  Prolonged  boiling  of  these  ingredients  was  avoided.  Agar  was  placed  to  a  depth  oi  3/4-incli  in  1 -gallon  jars. 
When  cool,  two  or  three  holes  were  made  in  the  agar  with  3/8-inch  glass  tubing.  Folded  paper  toweling  was  jdaced 
along  one  side  ol  the  jar  and  3  or  4  drops  ol  instant  yeast  were  added  to  the  agar,  jars  were  covered  with  paper 
toweling  and  once  the  yeast  had  started,  culture  jars  were  inoculated  with  2;")  to  .")()  iruil  ilies.  Alter  mating  with  the 
production  ol  <'ggs,  larvae,  [)upae  and  enuTging  Hies  adecpiate  numbers  of  Drosophila  became  availabh'  for  use  in 
testing  pesticides. 

Testing  procedures  consisted  ol  1, 1)50  <lelertnination  using  normal  and  toxic  iced  samples.  One-pint  glass  milk 
bottles  were  used  as  a  testing  chandxr.  One  gram  ol  finely  homogeni/.ed  corn  was  placed  in  the  chamber.  One  ml 
liexane  was  used  as  a  vehich'  to  add  varying  amounts  ol  |)esticide.  This  was  placed  directiv  over  llie  corn  sample  and 
allowed  to  evaporate  over  night.  A  small  eollon  ball  st)aked  in  dilute  grape  juice  was  added  and  the  chamber 
agitated.  Fifty  to  Tf)  fruit  flies  wcri'  added  and  the  milk  ca|)  applied.  The  ilies  were  allracled  to  the  grape  juice  i'or 
moisture  ami  became  ex[)osed  to  the  toxicant.  Similar  methods  without  tlic  hexane  were  used  to  lest  normal  and 
toxic  pesticide  samples.  Transfer  oi  ilies  to  the  toxic  chandjer  from  the  rearing  jar  was  aided  b\  use  t)f  a  metal 
innnel. 


I)i  wcy,  J.  K.  1959.  l!lilil>  ol  bioa.>i.sa\  in  (IcUrtiiinaliori  ol  pcslicidcs,  Af,'ri<:ullurc  and  i'ood  (!licini.stry,  6(1);  271-291. 
Nrcdham,  I*.  II.  I960.  An  iiivcslJKalion  in  Ihc  use  ol  bioassay  lor  pesticide  residues  in  food  stuff.  The  Analyst,  H.'i:  792-809. 
■  Sperra,   P.    I{.    1961.    A   direct    Iccdin-i   method   ol    bioassay    of  insecticide  in  soil  with  Drosophila.  Journal  of  Kconomie 
Knloniolony.  54(4):  «22-«24. 

Scores.  N.lvA.  and  l.ichcnslcin,  K.  t*.  1967.  The  use  of  Folsomia  jimctaria  and  Drosophila  nielanogaster  lest  insects  for  the 
detection  of  insecticide  residues,  journal  of  Keononiic  Knlomolofiy.  60(6):  1539-1541. 
"  Sulphur-lrcc  molasses  proved  lo  be  ad\anlai;eous. 
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Results 

The  csliirialcd  linn'  lo  kill  .lO  pciu ciil  ol  llit-  Drosopliila  in  llic  presence  ol  various  iiiscclicides,  iiieludiiifi  a  lew 
lierliieides  and  oilier  elieinical   loxieanls.  was  calculaled  I'roni  tesl  resuils.  'J'h(!SO  rcsuliS  arc  presenlcd  in  labli;  1.^ 


Tdhlo  I  .Pesticides  and  i>i)m  tested  ivith  Drosopliila 
for  LDso  ''■'"  '"'"' 


I'cslicidc 


|)|)m 


1,1), 


Chlorinated  Hydrocarbons  and 
related  compounds: 

Aldrin     

Aramite    

Atra/.ine    

BHC     

ChJordane    

Dic'Idrin     

DDT    


Diclilorathaiie  ethane     100 

Kndrin    

Ileplaehlor    

Kelthane 

Lindane    

Melhoxychior    

Ovex     

Perfhanc 

Rothanc(DDD) 200 

Strobanc     

Toxaphene    

iNilralcd  1 1\  droearbon: 

Karatliane 


Organic  phosphate: 
Malalhion    .... 

I'ho.sdrin 

Vapona(DDVP) 

PCB's: 

Araehlor]242    . 
Arachlor  155.5    . 


10 

19.29 

100 

77.35 

50 

51.04 

100 

42.13 

10 

27.83 

lU 

32.25 

200 

24.45 

100 

32.07 

10 

27.38 

10 

25.42 

50 

53.42 

10 

47.69 

10 

71.90 

200 

.■No  deaths 

100 

42.13 

200 

65.27 

50 

31.63 

10 

56.34 

100 

!\o  deaths 

20 

21.84 

20 

1.59 

10 

0.125 

50 

66. 1  7 

20 

46.41 

Pyrethrum: 

Pvrethnim  extract 


100 


ro.28 


Carbamate: 

Methyl  carbamate 200 


72.69 


'  No  deaths  were  recorded  for  the  experimental  72  hours. 


i'Vorn  till'  data  shown  Drosopliila  responded  rapidly  lo  llu-  oriiatiic  phosphate  V'apona  (DDVI')  vvitli  resuils  lor  llic 
ehlorinaled  hydroearjjoiis  varyiii<r  wilii  llie  compound  used.  Tin'  hehavioral  charaeU'rislics  ol  ihe  Drosopliila  exposed 
lo  the  various  chemical  compounds  indicated  diircrcnccs  varying  from  muscular  twitching,  nervous  spasms,  an  lied 
wings,  droopiness,  inal)ilily  lo  lly,  shorl  liopping  movements,  lo  lew  signs  other  than  death  itself. 

.Sexcral  raw  feed  samples  sent  lo  llu;  laboratory  for  chemical  analysis,  when  biolically  tested,  indicated  either  a 
positiv<-  or  negative  response. 


ftp 


Peslieidi'  samtiles  were  prepared  by  llie  Toxicolofiy   I 'nil,  Velerinary  Services  Diagnoslic  Laboratory,  Ames,  Iowa. 
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Discussion 

Scvt'tilN -two  hours  was  selected  as  the  hiolic  screening  lime  for  Wsiing  Drosopliila.  In  llie  absence  of  nutrition 
and  toxicants,  hut  wilh  adequate^  moisture  and  1  ml  evaporated  hexane,  it  was  estinialed  by  statistical  analysis  thai 
onlv  about  3.7-')  [)ercent  of  ihe  fruit  flies  would  die  within  72  hours.  Thus,  we  are  reasonably  confident  that  in  the 
great  majority  of  cases,  less  than  10  percent  ol  llie  fhosopliilii  would  die  in  tiie  absence  of  toxicants  witiiin  the  test 
period  enabling  a  95  percent  (confidence  limit. 

In  this  report,  a  direct  bio-screening  method  using  Drosophila  mortalil\  as  an  indicator  was  described.  Tiie  t<'st 
was  designed  for  use  on  feed  .samples  suspected  of  containing  chemical  residues  such  as  insecticides.  It  might  also  be 
applicable  for  .stomach  or  rumen  contents. 

A  positive  lest  (IK  mortality)  would  not  identify  the  toxic  substance  but  would  indicate  the  need  for  chemical 
cjualilative  analysis. 

The  expense  and  difli(;iilly  ol  maintaining  a  colony  of  flies  was  negligible.  The  test  described  might  be  utilized 
at  State  and  local  laboratories,  especially  whi-n  otlu-r  chemical  testing  facilities  are  not  available. 
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SALMONELLOSIS 

lA  KVALUATION  OF  A  FLUORESCENT  ANTIBODY  TECHNIQUE  FOR  DETECTING  SALMONELLAE 
IN  TISSUES  FROMPOULTR  Y.  Harrington,  R.,  Moulthrop,  I.  M,  Stein,  C,  and 
Snedeker,  C.  J.  (Project  Report) 

Summary 

Comparisons  were  made  Itclwccii  Sclciiitt -!"  (SF)  brolli,  jjrain  lu-galivr  (CfN)  broth,  ami  a  riiionscciil  aiilibody 
(FA)  U'chni(]ue  for  llie  clelcctioii  ol  salmoiiillac  in  tissues  from  |)oultry. 

01  tilt'  274  specimens  oxamined,  lOJ  (36. H  percent)  were  positive  by  FA,  95  (34.6  percent)  were  positive  by 
SF  brolli  culliHc.  and  71  (25.9  percent)  were  positive  by  C>^'  lirolli  culture.  The  FA  technique  was  more  sensitive 
than  cultural  methods  employed.  The  time  recpiired  for  the  detection  of  salmonellae  by  FA  was  18  to  20  hours 
whereas  SF  and  GiX  broth  culture  required  a  minimum  of  72  hours. 

Introduction 

Salmonellosis  is  one  of  the  important  liacterial  diseases  affecting  all  types  of  poultry.'  Present  cultural 
nnlhods  for  the  isolation  of  salmonellae  require  a  minimum  of  72  to  96  hours.  A  rapid  laboratory  diagnostic 
method  w  ould  be  desirable  for  delecting  salmoiH'llac  in  tissues  from  chickens  and  turkeys. 

In  a  previous  report,  a  fluorescent  antibody  (FA)  technique  was  described  for  the  detection  of  .salmonellae  in 
swine  tissues.  The  purpose  of  this  study  was  to  determine  the  efficiency  of  the  FA  technique  when  applied  to 
tissues  from  poultry. 

The  r«"sults  of  studies  comparing  a  FA  procedure  w  ilh  two  cultural  methods  are  reported. 

Materials  and  Methods 

Source  of  tissues— Tissues  were  obtained  from  field  cases  submitted  for  bacteriologic  examination  to  the 
Regional  Diagnostic  Laboratory,  Salisbur)  ,  Md. 

Conjugate— Salmonella  conjugate  was  provided  by  the  General  Bacteriology  Unit,  Diagnostic  Services,  National 
Animal  Disease  Laboratory  (INADL).  Procedures  for  the  preparation  of  the  conjugate  were  described  earlier. 

Media— SP'  broth,''  ON'  broth, ^  triple  sugar  iron  (TSl)  agar^  and  lysine  iron  (LI)  agar^  were  prepared  according 
to  the  instructions  of  the  manufacturer.  Brilliant  green  sulfadiazine  (BGS)  agar  was  prepared  according  to  methods 
described  in  AKS  91-68,  revised  May  1968.^ 

Culture  lMethods-.'\pproxiniatelv  1  gram  of  tissue  cut  into  small  pieces  was  placed  into  a  test  lube  containing 
10  \n\  of  SF  broth.  The  same  procedure  was  used  with  (iN  broth.  After  overnight  incubation  at  37°  (1,  a  5  lo  6  mm 
hjopful  oi  CiN  and  SF  broth  cultures  was  streaked  on  BGS  agar  plates.  Tyf)ical  colonies  appearing  on  BGS  agar 
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by-product.s.  Arch.  Environ.  Health  19:  876-881,  1969. 
Baltimore  Biological  Laboratory, 
"  Difeo  Laboratories,  Detroit,  Mich 
Recommended  procedure  for  tin 
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"  Ellis,  E.  M.  and  R.  Harrington.  A  direct  fluorescent  antibody  lest  for  salmonella.  Application  in  examining  animal  feeds  and 

u 

Baltimore  Biological  Laboratory,  Ballimore,  Md. 
'1 

Recommended   procedure  for  the  isolation  of  salmonella  organisms  from  animal   feeds  and  feed   ingredients.  ARS  91-68. 


rollowiiifi  24  lo  445  liour  inculmlion  were  selrctt'd  ;  ncl  Iraiisfcrrcil  lo  TSI  and  i.l  a<rar  slants.  Those  cultures  producing 
reactions  cliaracleristic  ol  tlie  salinoncllae  were  tested  witli  poKvalenl  "0"  antiserum  according  to  a  standard 
procedure. 

VA  lecluiique    'J'he  I'luorescenl  aiitihody  (FA)  procedures  were  tliose  previously  descrilted. 

Results  and  Discussion 

l.al)orator\  examinations  were  made  on  274  specimens  lor  the  detection  ol  salinonellae  (table  I).  The  data 
indicate  liiat  liie  l\  tecliniipie  was  more  sensitive  tiian  the  culture  methods.  This  is  in  agreement  with  results 
previouslv  reported. 


Tdhlc  I .-Comfxirison  FA  ami  cidtural  results 


Method 


Positive 


Percent  positive 


FA 
SF' 


J  01 
95 


36.8 
34.6 
25.9 


'Selenite-F  broth. 
^(Iram  iiesative  broth. 


A  lurther  breakdown  of  the  results  are  summarized  in  tables  2  and  .'}.  In  comparisons  between  the  V A 
leclmi(pie  and  (iN  broth  cultun'  there  was  agreement  on  234  ol  the  274  specimens  «'xamined.  However,  35  were 
FA-positive/culture-negali\<'  and  .")  were  1' .\-negative/eulture-f)ositive.  4  he  amount  ol  agreement  bet\ve<'n  ."^F  broth 
culture  and  llu'  FA  techniipie  was  the  s;ime  as  observed  with  I'A  and  (I\  brolh  culture.  Nevertheless,  there  was  a 
decrease  in  the  number  ol  specimens  fouiul  F A-posilive/culture-negalive  and  an  increa.se  in  the  number  ol  specimens 
I''  \-negali\e/cidlure-pt)sitivf. 


Tabic  2.    F  1  ami  C\'  rulliiral  resiiUs 


Specimen 


Number  FA-/r,N-  PA+/GN+       FAt/CN 


FA-/(;Nt 


Liver: 

Chicken . 


Turkey   .  .  . 

Pheasant   .  . 

Brain  (chicken) 


262 

164 

61 

35 

5 

5 

0 

1 

0 

0 

5 

4 

2 

0 

0 

2 

0 

2 

0 

0 

'  Gram    negative    broth. 
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Table  3.— FA  and  SF^cullurc  results 


Specimen 

Liver: 

Chicken    

Turkey 

Pheasant     

Brain  (chicken)     .  .  . 

'  Seienite-F  broth. 


Number 


FA-/SF-  FA+/SF+        FA+/SF-         FA-/SF+ 


262 

158 

67 

20 

17 

5 

0 

3 

2 

0 

5 

4 

0 

1 

0 

2 

0 

2 

0 

0 

I'Voin  the  rcsiills  ol  this  sliuly  it  \\;is  coticludcd  lliat  tlif  K\  Iccliiiiijuc  [jrcnidcd  a  rapid  means  for  dclccllMg 
yaliiiomllar.  llowcvtT,  since  the  f" A  slides  were  pre|)ared  Ironi  (IN  brolli  ciilliires  oidy,  and  55.7  perecnl  more 
saliMDMi'lla  isolates  were  recovered  from  SI''  hrotli  cultures,  it  would  have  Ix-en  inlereslinfi  lo  lunc  applied  salmonella 
conjugate  to  smears  prepared  irom  SI"  hrotli  culture. 
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IMMUNOFLUORESCENCE  TECHNIQUE  FOR  DETECTION  OF  SALMONELLAE  IN  TISSUES 
OF  SWINE.  Harrington,  R.  and  Ellis,  E.  M.  Am.  J.  Vet.  Res.,  Vol.  133, 
No.  2,  1972,  pp.  445-447.  (Abstract  of  Published  Report) 

A  lluort'scent  antibody  techniquf  (FAT)  was  used  for  the  detection  ol  saimoncilla  in  porcine  tissues.  The 
method  was  based  on  enrichment  of  tissues  in  gram-negative  (GN)  broth  and  then  fluorescent  antibody  detection  of 
sahnonella  cells.  Tissues  were  also  cultured  in  lelratiiionate  (TT)  broth  for  comparison.  Of  tlie  317  specimens 
examined,  114  were  test  positive  by  FAT,  66  were  test  positive  by  culture  in  TT  broth,  and  64  were  lest  positive  by 
culture  in  GN  broth.  The  FAT  seemed  to  be  a  far  more  sensitive  method  than  the  cultural  techniques.  The  FAT 
provided  a  rapid  mc'thod  for  the  detection  of  saimoneilac  in  porcine  tissues,  reducing  tiie  time  to  18  to  20  hours. 
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PA  WO  LOGIC  A  MD  IIIC.MA  TOLOGIC  CM  A  NGKS  OBSER  VKD  IN  SWINE  INOCULA  TED  WITH 
SALMONELLA  CHOLERA ESUfS  VAR.  KViSZENDORE  1  \7>  ITS  ENDOTOXIN.  Slierman,  K.  C. 
Thesis  submitted  as  partial  fulfillinenl  of  Masler\s  Degree,  Iowa  Stale 
University,  Ames,  Iowa,  1972.  (Abstract  of  Thesis) 

Tlic  ()l)jr(livc  ol  this  study  was  to  dflcrmiiic  llic  roir  ol  ('iidoloxiii  cxlrarlcd  Iroin  Salmonella  choleraesuis  var. 
kunzendorf  in  llir  clinical,  licmalologic,  and  palhologic  nianifeslalions  of  acnlt?  salmoru'llosi.s. 

Live  salmoiicllac,  killed  salnioncllac  and  extracted  endotoxin  were  inoculated  into  three  dirferenl  ijroups  ol 
pigs  which  were  surgically  prepared  with  indwelling  \inyl  calhelers.  The  catheters  were  inserted  into  the  feinoral 
art(Ties  and  were  necessary  lor  the  rre(]uenl  hlood  collection  regimen,  (iontrol  pigs  were  catlieleri/.ed  and  suhjeeled 
to  identical  procedure's  as  the  experinienlal  pigs. 

(ilinical  similarities  included  elevated  temperatures,  vomiting,  transient  diarrliea  lollowe-d  h)  constipation, 
depression,  spontaneous  bleeding  and  profuse  salivation.  The  elTecl  ol  cndolovin  was  deiinilely  pyrogenic.  It  alscj 
allecled  the  parasympatlx'tic  side  ol  the  autonomic  nervous  s\  stem,  and  had  a  marked  ellect  on  the  clotting  ahilitv 
ol  the  hlood.  Large  do.ses  ol  endotoxin  olten  resulted  in  shock. 

The  hematologic  changers  were  studied  and  characterized.  The  injection  ol  endotoxin  resulted  in  increases  in 
the  erythrocyte  sedimcwilation  rat<-s.  The  |)acke(l  cell  volume  values  and  total  red  hlood  cell  counts  were  not 
signilicantly  altered.  Serum  enzyme  studies  revealed  incn-ased  levels  ol  activit\  t.A  hoth  .serum  glutamic  oxaloacetic 
transaminas("  and  lactose  dehydrogi'na.se.  The  main  effects  of  endotoxin  were  on  the  total  whiti'  hlood  cell  counts 
and  dilfen-nlial  leukocyte  counts.  A  severe  leukopenia  was  produced  iti  the  earlv  stages  following  injection  with 
endotoxin.  The  total  white  hlood  cell  counts  ol  apf)ro\imalelv  I .").()()()  i-ell.s/cm  ol  hlood  decreased  t(j  approxirTialely 
1,000  cells/cm  by  the  4th  hour  post  inocnialion.  1  )iiliTfntial  lenkocv  te  counts  revealed  segmenl'd  neutrophils  to  be 
almost  totallv  driven  Irom  the  main  stream  ol  the  circulation.  A  leukocv  tosis  was  evident  24  hours  post  inoculation, 
with  the  total  while  blood  cell  count  elevali'd  3  to  4  limes  pre-inoculation  values.  Inunature  cells  ol  the  neutrophilic 
granulocytic  stTJes  predominated  during  the  hiikix  ytosis. 

Lesions  were  similar  in  all  pigs  although  each  group  received  a  dillerent  lorm  ol  the  inoculum,  ("haracterislic 
"typhoid  nodules  were  found  in  the  endol(ixin  injected  pigs  as  well  as  in  the  ones  that  receivi'd  live  salmonellae.  A 
diffuse  reliculoendotheiial  cellular  hyperplasia  was  a  consistent  finding  in  the  spleens.  The  lungs  had  loci  ol  ( cllular 
infiltrations  a.ssociated  with  damagefl  alveolar  ca[>illaries.  .Some  capillaries  wer<-  acluallv  occluded  vvitli  neutrophils, 
Iv  r7iphocy  tes  and  hypertrophied  endothelial  cells  of  th<-  capillaries.  The  lung  K-sifjns  persisted  lor  .some  time  after  the 
pigs  b(!gan  to  recover. 

No  lesions  were  noted  in  the  central  nervous  system.  No  intestinal  damage  was  demonstrated  in  the  acute  lorm 
ol  salmonellosis. 

Only  single  dosc-s  of  organisms  and  endotoxin  were  given  to  avoid  the  production  ol  lesions  associati'd  with  the 
generalized  Schvvartzman  reaction,  which  would  complicate  the  findings  ol  simulated  field  case's  oi  acute 
salmonellosis. 


SALM0\I:LL\  serotypes  IDESTIFIED  EROM  \MM  \L  SOURCES  L^  WE  UNITED  STATES 
l)URI\0  FISCAL  YEARS  1967-1972.  Blackburn,  BiUie  O.  Paper  given  al  the 
U.S.-Japan  Natural  Resources  Program,  Mycoplasmosis  Panel,  Athens,  Georgia, 
December  5-6.  1972. 

Sunimarv. -Th*'  aiciiimilatcd  statistics  sciiri  lo  iiHlicatc  thai  llifrc  arc  some  dclinilc  Irciul.-,  in  the  salinorulla 
scrotN  [)cs  liciiij:  idciililicd.  The  trends  go  hoth  directions  some  scrol\  pi's  are  heing  idenlilied  more  lre(jiientl\  and 
others  less  IrecjuenllN  . 

()mI\   tliri-e  trends  were  examined  to  the  lullesl  extent  possilile. 

Scilmi)nella  san  diego  showed  a  dclinile  trend  to  more  frequent  idcntiliealion  wiicn  compared  to  all  other 
serolN  pe^  Irom  all  sources.  The  trend  was  esjx-cialU  e\ident  in  isolations  from  turkeys  from  the  States  ol  Illinois, 
Minnesota  and  I 'tali. 

.S.  uorlhington  showed  somewhat  ol  a  trend  to  more  Irecjuent  identilication  when  the  source  was  not 
specified.  When  individual  sources  were  considered,  the  upward  trend  was  very  evident  in  cultures  from  chickens. 
The  .State  of  (Jcorgia  contributed  most  to  this  trend,  hut  the  Sontlxasl  in  general  followed  the  same  pattern. 

.S.  neivporl  seemed  to  show  a  definite  trend  toward  being  more  common  when  all  sources  were  considered 
together.  From  specific  .sources  the  trend  seems  definite  in  cultures  from  swine  and  suggestive  in  cultures  from 
cattle.  Further  studies  of  this  trend  were  restricted  due  to  the  small  numbers  ol  isolations. 

Introduction 

Salmonella  s<toI\  ping  statistics  are  important  to  the  epidemiologist  who  is  engaged  in  the  study  of 
salmonellosis  whether  they  involve  animals  or  man.  The  purpose  of  this  report  is  to  provide  some  statistical 
information  from  the  salmonella  serolyping  laboratories  associated  with  Veterinary  Services,  APHIS,  L'SDA. 

Federal  Laboratories 

Ames,  Iowa 

Phoenix,  Ariz. 

Atlanta,  (J a.  (closed  at  the  time  of  this  rejjort) 

Other  Laboratories 

Orono,  Me.  -  University  Laboratory 
Salt  Lake  City,  Utah  -  Stale  Dcpt.  of  Agriculture 
Amherst,  Mass.  -  University  Laboratory 
Madison,  Wis.  -  Slate  Dept.  of  Agriculture 
Barron.  Wis.  -  State  Dept.  of  Agriculture 

In  l'J()7,  data  from  the  salmonella  serotyping  laboratories  began  to  be  stored  by  computer.  The  statistics  in 
this  report  were  retrieved  from  this  source.  All  cultures,  other  than  those  associated  with  the  (Cooperative 
Stale-Federal  Rendering  Plant  Program,  arc  included.  Thus,  the  statistics  are  somewhat  crude. 

The.sc  statistics  will  cover  the  period  beginning  with  fiscal  year  1967  through  fiscal  year  1972.  The  total 
numbers  of  .salmonella  cultures  serotyped  by  fiscal  year  are  as  follows: 

Fiscal  year  Cultures  serotyped 

1967  8,436 

1968  9,8.''i9 

1969  10,650 

1970  11,496 

1971  6,8.13 

1972  8.6.16 
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Tlie  sharp  drop  in  cultures  serotyped  in  1971  could  be  misleadin<!;.  Tlie  drop  was  most  likely  due  to  a 
concerted  eftort  to  reduce  the  serotyping  work  load.  Isolating  laboratories  were  encouraged  to  use  more  serologic 
tests  (common  0  Groups  [B,  Ci,  C2 ,  D,  Ei,  1^2)  1^4]  ^"d  Spicer-Edvvards  H  tests)  and  to  be  more  selective  when 
sending  cultures  lor  serotyping. 

The  increase  again  in  1972  probably  reflects  the  fact  that  Salmonellae  continue  to  appear  more  frequently  in 
isolating  laboratories. 

A  popular  approach  to  salmonella  statistics  is  to  studx  the  relative  prevalence  of  the  different  serotypes.  This 
inlormation  is  provided  in  table  1.  Serotypes  ranked  1  tiirougli  6  in  1967  retnain  rather  high  in  rank  throughout  the 
6  years.  Serotypes  showing  a  trend  to  lower  rank  include  Montevideo,  Schwarzengrund,  Eimsbuettel,  Blockley  and 
Chester.  Serotypes  showing  a  trend  to  higher  rank  include  Worthington,  Choleraesuis  var.  Kunzendorf,  San  diego  and 
Newport. 


Table  1.  — Common  Salmonella  serotypes  ranked  by  fiscal  year 


Serotype 

Heidelberg; 

Typhimurium      

Typhimurium  var.  Cop.     .  . 

Infantis 

Saint  paul       

Anatum 

Montevideo    

Schwar/.eniirund 

Eimsbuettel      

Senftenberg 

Blockley       

Thompson      

Worthinfjton     

Chester      

Derby 

Cholerae-suis  var.  Kunz.    . 

San  diego     

Panama 

Tennessee    

Bredeney 

Binza    

Newport      


Fiscal  year 


1967 


1968 


1969 


1970 


1971 


1972 


1 

1 

1 

1 

2 

3 

2 

2 

4 

2 

1 

2 

3 

3 

12 

12 

7 

5 

4 

7 

9 

11 

8 

8 

5 

5 

8 

5 

3 

4 

6 

4 

5 

3 

4 

7 

7 

6 

2 

7 

11 

14 

8 

18 

25 

25 

17 

15 

9 

8 

6 

8 

19 

16 

10 

14 

3 

• 

6 

6 

11 

II 

12 

19 

17 

10 

22 

12 

9 

15 

10 

16 

12 

13 

27 

20 

9 

9 

10 

14 

25 

43 

30 

30 

29 

15 

17 

13 

15 

21 

20 

16 

11 

7 

4 

5 

6 

17 

21 

29 

16 

13 

1 

18 

44 

53 

50 

57 

50 

19 

15 

16 

13 

12 

25 

20 

22 

10 

14 

22 

17 

21 

24 

14 

32 

24 

21 

22 

32 

31 

23 

14 

9 

Information  on  serotypes  identified  from  specific  sources  is  also  of  value.  Tables  2  through  5  give  the  rank  of 
common  serotypes  from  turkeys,  chickens,  swine  and  cattle  respectively  for  the  period  covered.  Trends  as  indicated 
in  the  tables  may  be  summarized  as  follows: 


Serotypes  Showing;  Trends  in  Turkeys 
Down  trend  Up  trend 


Schwarzengrund 

Chester 

Panama 


San  diego 

Senftenberg 

Reading 


58 


Soroh'pcs  Showing:  Trends  in  dhickcns 

Down  I  rend  Up  trend 

llciilcllxi;:  Worlliiiiijloii 

l';iilcrili(li> 

I'lilloriiin 

Serotypes  Sliowtnfi  Trends  in  Swine 

Down  trend  Up  trend 

llcidi'lhcri;  Ncvvporl 


No  spccilir   Irnids  arc  <vid<'nl   Iroiii   llic   table  on   scrol>fics  Iroiii   caUlc.    \lso,  llir  lolal  miinlxT  ol  culliirc 
involved  Iroin  talllc  was  tmieli  less  llian  Iroin  llic  oUkt  sources. 

A  coni}»arison  of  the  serolyp<'s  Ironi  dilTerenl  sources  slio\vin<i  down  trends  is  as  lollows: 


All  sources                           Turkeys  (Jiukens  Swine 

Monl<'video  . 

Scliwar/engrund  Sciiwar/entrrund  

I'^inisbuetlel  

Block  ley 

(>lieslcr  (lliesler  


Panama  I'anania 


ll<'idelber<r                           IIiideJlK  ifi 
I'.nlerilidis  


I'ulK 


)ruin 


\nal 
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A  comparison  ol  ihc  scrolypos  troni  dirfcriml  sources  sllo^^illg  up  trends  is  as  follows: 


All  sources 

San  (li<'<ro 

Worth  in}j;(on 

(lliolcracsuis 
var.  kun/.. 

fS'cwporl 


Turkeys 
San  dictjo 


Chick 


ens 


Worlliinjilon 


Newport 


Setil  tenlierjj; 
Keadins; 


Tnhir  2.    Sdlnionclla  scrolyiirs  from  lurkcys  ranked  by  fiscal  year 


Serolyiir 


I'iscal  vrar 


l%7 


1  y6R 


1 969 


1070 


1971 


1972 


Heidelberg  .  .  . 
Suiiil  paiil  .  .  .  . 
Schwar/.entiruiid 

Chester 

Analum      


I  \  iihinniniiin 


San  diefjo     

I'anama      

Senrt<Mih<T'^ 

T\  phinuiriinn  \ar.  Cop 
Keadinjz     


1 

i 

1 

1 

1 

2« 

2 

2 

2 

2 

2 

2'> 

:{ 

6 

.b 

- 

8 

8 

4 

8 

- 

9 

- 

- 

5 

5 

4 

4 

7 

5 

ft 

3 

3 

3 

4 

7 

7 
8 
9 

4 

5 

6 

3 

1 

- 

6 

5 

5 

6 

10 

_ 

_ 

_ 

_ 

_ 

''I'lfiual  rank. 

''-  Indieates  a  rank  helou   10. 


()() 


Table  3.-Salmunella  serotypes  from  chickens  ranked  l/y  fiscal  year 


Serotype 

Heidelberg     

Infantis     

Typhimurium  var.  Cop 

Typhimurium     

Thompson     

Montivedeo      

Blockley       

Saint  pauI       

Enteritidis      

Pullorum     

Wortliington     

Indicates  a  rank  below  1 0. 


1967 


1968 


Fiscal  year 


1969 


1970 


1971 


1972 


1 

I 

1 

1  , 

6 

7 

2 

4 

6 

6 

2 

1 

3 

2 

3 

8 

3 

4 

4 

5 

4 

6 

3 

5 

5 

3 

2 

2 

7 

3 

6 

9 

9 

9 

8 

8 

7 

6 

5 

5 

1 

10 

8 

8 

7 

10 

I 

9 

9 

7 

8 

3 

- 

- 

9 

10 

10 

_ 

_ 

_ 

Table  4.  —  SctlmonelUi  serotypes  from  swine  ranked  by  fiscal  year 


Serotype 
('holcrac-suis  var.  Kunz.      .  .  . 

Typhimurium      

Derby      

Heidelberfi      

Anatum     

Saini  paul    

Typhimurium  var.  Cop 

Infantis     

F.nlcritidi.s 

Newport    

iiiditatesa  rank  below  10. 


Fiscal  vear 


196- 


1968 


1969 


1970 


1971 


1972 


I 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

5 

3 

3 

3 

3 

4^ 

4 

6 

4 

5 

8 

5 

7 

4 

5 

10 

9 

6 

9 

1 

10 

4 

4 

7 

3 

5 

6 

7 

7 

7 

8 

7 

10 

4 

- 

6 

7     ' 

- 

10 

9 

_ 

_ 

9 

8 

8 

4 
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Table  S.—Sdlinoitcllfi  seroly pes  from  rattle  ranked  by  jiseal  year 


Serotype 


Fiscal  vear 


1967 


1968 


1969 


1970 


1971 


1972 


Typhimuriimi        .... 
T\  pliirmirium  var.  (iop. 

Dublin     

N<-w|)ort       

Saint  paiil    

Anatum     

Heidelberg      

Infantis     

Entcritidis 

Thomasville 


Indicates  a  rank  below  10. 


The  itiformalion  which  has  I)Ccm  accumulated  permits  a  more  (lelailcd  study.  Howe  ^r,  in  this  report,  furthe 
study  will  he  limited  to  San  diego  from  turkeys,  VVorthinglon  from  chickens  and  Newport  from  swine.  Tables  6, ', 
and  8  have  heen  pr<;par(;d  to  show  the  States  where  the  isolations  were  made. 


Table  6.  — San  die{s,o  identifications  from  turkeys 


Slate 


Fiscal  year 


1967 


1968 


1969 


1970 


1971 


1972 


Arkansas  .  .  .  . 
California     .  .  . 

Illinois    

Minnesota  .  .  . 
Missouri  .  .  . 
Nebra.ska  .  .  .  . 
North  ('arolina 
Oregon  .  .  .  . 
South  Dakota 

Texas    

Utah      

All  others     .  .  . 


1 

0 

4 

4 

4 

1 

16 

5 

0 

I 

1 

35 

3 

0 

0 

0 

1 

61 

7 

5 

30 

23 

64 

47 

0 

0 

5 

1 

1 

6 

0 

0 

0 

1 

1 

3 

2 

3 

0 

5 

3 

2 

12 

12 

9 

10 

11 

1 

2 

0 

1 

5 

5 

4 

15 

23 

6 

2 

0 

8 

2 

10 

26 

11 

50 

574 

22 

6 

3 

10 

6 

5 

Total 


82 


64 


84 


73 


147 


747 
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Table  7."  Worthinf:l<>n  identific/t lions  from  chickens 


State 

Alabama       

Florida    

(Georgia 

Idaho 

Illinois     

Indiana      

Maryland      

Mississippi      

North  Carolina      

Ohio     

Tennesst'e    

All  others    

Total       


Fiscal  vear 


iga: 


1968 


1969 


1970 


1971 


1972 


0 

0 

0 

19 

16 

8 

1 

1 

1 

2 

5 

0 

2 

4 

2 

44 

63 

125 

1 

10 

18 

9 

0 

0 

0 

0 

0 

0 

1 

7 

0 

0 

0 

0 

4 

4 

0 

0 

3 

4 

6 

0 

2 

0 

0 

3 

1 

7 

0 

0 

1 

17 

16 

1 

0 

0 

0 

4 

0 

1 

0 

0 

0 

18 

4 

6 

0 

5 

2 

3 

4 

7 

16 


20 


123 


120 


166 


63 


Tabic  8. —  Newport  identifications  from  swine 


I'iscal  vfar 

Slate 

1967 

l%8 

1909 

1970 

1971 

1972 

Arkansas- 
Morida    . 
Illinois 
Indiana    . 


Kentucky  .  .  . 
Louisiana  .  .  . 
Maryland  .  .  . 
Minnesota  .  .  . 
Mississippi  .  . 
Missouri  .  .  .  . 
Nebraska  .  .  .  . 
I\ew  Mexico  .  . 
South  (Carolina 
South  Dakota 
Tennessee     .  .  . 

Texas    

I  inknovvn     .  .  . 


1 

0 

2 

2 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

1 

2 

9 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

J 

0 

0 

0 

1 

0 

4 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

2 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

1 

2 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 

0 

0 

3 

5 

0 

0 

0 

2 

0 

0 

0 

0 

Total 


10 


18 


19 


64 


SCRAPIE 

SCKAI'll':  l)l\(;\()SIS:  CORHELA  Tl(m  OF  IIISTOPATIIOLOCY  AND  MOUSh:  INOCILA  TION 
STLDII'S.  Miller,  L.  I).,.hnkins,  S.J.,  Slicrman,  k.  C,  Cif;.sta<l  I).  C, 
iMiilini.  li.  L.niid  Kliiifrsporn.   1.  /..  (I'rojcrl  Hoporl ) 

Summary 

Scclions  ol  liruin  lissiir  Irom  12  sliccj)  aiiil  .'5  ijioals  were  cxiiiiiirHd  inicr()sc()(ii(iill\  lor  lesions  ol  s(Ta|)ic. 
I'orlioiis  ol  <a«li  win-  inoculated  into  siisee|)lil)le  mice  as  an  in  vivo  lesl  lor  scrapie.  Tlie  resiills  were  i  oniparahle  in 
10  cases.  I'ivi'  ('ases,  iti  uliicli  a  liislopalliolofiic  diagnosis  ol  sera|)ie  was  not  possible,  were  lound  to  harlior  llie  ajrenl 
l)\  in  \i\()  l<-slin<r  (mouse  inocidalion).  Two  ol  lliese  IIn  e  animals  died  willi  inlerciurenl  disease  and  post  mortem 
autoKsis  |>recluded  adeipiate  inieros(X)pie  examination  in  two  ollM'rs. 

These  studies  illuslrati-  the  im|)ortane<-  ol  proper  s|>eciirien  preservation  and  llx'  neeessit\  ol  mouse  inoculation 
w  lien  a  clinical  diagnosis  ol  s<rapie  cannot  lie  coiilirmed  |)\  liistopatliolo>;ic  examination. 

liidodiu'liun 

Scrapie  is  a  natural  disease  ol  slici-p  and  was  lirst  reported  in  the  I  nit<'d  States  in  1017  liul  lias  lieeii  know  n  in 
l'.ii<i,laiid,  (lermanN  and  I'Vance  lor  more  than  200  \  i-ais. 

The  onset  ol  clinical  disease  is  insidious.  Initial  sijiiis  are  increased  iierxoiisiicss  and  excilahilitv  which  slowK 
develo|i  into  incoordination  and  tremors.  The  i ourse  is  relentlessly  piofircssivc  and  death  may  occur  in  a  lew  day  s  or 
alter  several  rtionlhs.  An  assortment  ol  otiicr  clinical  sifjiis  allrihutahle  to  a  central  neuroloiiical  dislurl)ance  may 
ap|>car  inclu(lin<r  priiritis.  ataxia  anrt  uilililin<:  mo\emeiilsol  tin- lips.  I''xteiisi\e  wool  |o>s  li'oiii  constant  rul)l)in<<,  uiid 
emaciation  ollen  occur  laic  in  tin'  course  ol  disease.  The  iiitensit\  ol  clinical  siij:iis  ma\  \ar\  considcrahK  .  Tiicre  are 
no  cliaraclerislic  ;j,ross  lesions  hut  an  increase  in  the  volumi'  ol  cerchi'ospinal  lluid  is  not  uncommon. 

In  some  animals  that  die  soon  alter  (  linical  sifiris  a[)p«'ar,  iiistolo^iii-  cluiii^<'s  iiia\  he  poorK  de\elopcd.  I  hose 
animals  with  a  more  extended  conr.se  usiialK  develop  the  expected  central  ncivoiis  sv  stem  lesions.  These  lesions  are 
(]uite  speeilic  and  olten  the  .s<-veril\   is  increased  in  animals  with  a  prolonged  clinical  course. 

In  MJ6I,  transmission  ol  scrapie  to  lalioratorv  mice  was  reported"  and  since  then  mouse  iiioculalioii  lias 
Itccome  an  intcfiral  part  ol  most  dia;;iioslic  and  investi;iatioiuil  work,  (ioats,  rats,  ^crliils.  mink  and  moiike\s  have 
also  [teen  inlecled  ex()eriniciitall\  .' 

\  ftrojecl  was  initiated  to  compare  liisto[iatholo;iic  I  iiidiii<.'s  with  the  results  ol  mouse  inoculation  studies. 

Sevei'al  sheep  or  ^oats  |M'ovided  hrain  tissue  lor  hislolofiic  examination  and  loi'  mouse  inoculation.  The  donor 
animals  were  clinical  cases  ol  scrapie,  protein  ol  sheep  Irom  inlecled  iiloodliiics  or  otlieiv\  isc  su>pecle(l  ol  h.n'hoiiii;^ 
llu'  scrapi<'  ajicnl. 

Materials  and  iVleliiods 

Hrain  tissue  was  obtained  Irom   I  .">  sheep  and  ^oats  Irom  the    \  I 'I  IIS  Scrapie  I'ield  Trial.  \li>sioii.  Tex. 

A  10  percent  suspension  ol  lincK  ;^rouiid  hrain  tissue  was  prepared  in  O.f!.)  |iei-eeiit  .--aline  eontaiiiini:  10 
percent  ralihil  .scrum  and  antibiotics.  The  material  was  centrilu^cd  at  2..")00  KI'M  lor  :50  iiiiiiut<s  to  reiiiov.'  the 
larjror  particles.  The  supernate  was  decanted  and  0.02  ci  was  inoculated  intracerebrallv  into  weanlin;^:  mice.  \l  least 
20  mice  were  inoculated  with  each  preparation. 

A  2-y  ear  observation  period  follow  ed.  Mice  that  died  dnriii;:  the  lirst  2  months  were  ix  eluded  Irom  the  studv  . 


I.ampcrl,  V.  W.,  Ciiidiisck,  I).  (',..  .\\h\  Ciblts,  ('..  |.:  Siih.u  iile  spoiif^ilorm  vii  u- ciKiiilKilop.iliiies.    \iiter.  |.  I'alli.  (i}!:(i2()-().'.2, 
1972. 

2 
(;iian<ll<T,  K.  I,.:  Kniffduilopalln   in  mice  [jroducrd  l)\  mum  Lit  ion  willi  xi.ijuc  brain  ni.ih  ri.il.  I  arii  il   1:1  .>7JM  .>7').  I*l(»l . 


Brain  tissues  I'rom  donors  an<l  recipients  were  pnscrvod  in  neutral  buffered  saline  with  10  percent  formalin. 
Sections  were  [>repared  for  microscopic  examiiialion  h\  routini-  liistolofjical  procedures  and  by  CajaFs  method. 

Results 

The  mi(r(>scopic  lesions  expected  in  scrapie  were  observed  in  five  of  tiie  donor  animals  (table  1).  Post  mortem 
decomposition  precluded  proper  microscopic  evaluation  in  two  cases  and  scrapie  lesions  were  not  observed  in  the 
remaining;  ei<;lit.  Intercurrent  disease  accounted  for  tlie  death  of  five  animals,  two  of  which  had  scrapie  lesions. 

Sif;tit>  and  lesions  of  scrapie  were  ob.served  in  U)  of  tiie  15  {iroups  of  inoculated  mice  (table  1).  The  donors  for 
the  positive  {jroups  were  the  five  with  lesions  of  scrapie,  two  sheep  with  autolytic  chanjjes,  two  siieep  lliat 
sueeinnbed  willi  intercurrent  disease  in  whicli  seraf)ie  lesions  were  not  observed,  and  one  sheep  showin'r  no  si'nis  of 
scrajiie  wliicii  was  siurifieed  at  93  months  of  age. 


Talilo  I .     llislofxttholo^y  of  donor  luiiinuls  and  rcarlions  oj  inoculalcd  mice 


Donor 


Species 


Age  in 
months 


Sfrapie  lesions 


Scrapie  in  inoculalcd  mice 


(1-30 

Sheep 

43 

r,-i58 

-do- 

33 

(;-254 

-do- 

33 

,|D-I8' 

-do- 

36 

(-.-205 

-do- 

96 

(;-05' 

-do~ 

69 

f;-209 

-do- 

72 

(;-68 

-do- 

33 

0-119 

-do- 

93 

C-20' 

-do- 

42 

0-2 1  ] 

-do- 

104 

G- 1.^:3 

-do- 

8 

B-261' 

Goat 

43 

B-259' 

-do- 

44 

IJ-258 

-do- 

45 

?  I'M  Autolysis 

+ 
?  PM  Autolysis 


Died  or  sacrificed  due  lo  inlercurrenl  disease. 


Discussion 

In  sheep  with  tiie  well  developed  scraf)ie  lesions  of  neuronal  dcfreneralion  including  vaeuolalion,  gliosis  or 
more  specilically  aslrocN  tosis  and  spongiform  degeneralion  of  the  intercellular  ground  substance,  an  accurate 
liislopalhologic  diagnosis  can  b<'  made.  Mouse  inoculation  max  iii'  e>siiiliall\  a  conlirmatorN   lest  in  such  cases. 

Mouse  inoculation  studies  assume  greater  signil  icance  wlieii  hislo[)alholog\  i>  uncertain,  a>  in  llie  |ircsetice  o( 
adsanced  autoKsisor  wlien  lesions  are  not  sullici<Mill\  dcNclopi'd  to  be  conclusi\c. 

Scrapie  lesions  were  not  ob.Mncd  in  Uirrr  slHe(i  (jl  )-lU,  ( i- 1  I ').  0-20),  howevtr,  inoculalcd  mice  did  (IcNclcip 
the  disease.  Natural  scrapie  occurs  most  often  in  sheep  ranging  in  age  from  35  lo  more  liian  .50  monllis'  ;  and  sheep 
JD-IH  ami  (1-20  ma)  liave  developed  diagnostic  lesions  bad  thc\  nol  died  witii  inlercurrenl  disease.  Sheep  (J-l  19  was 
9.3  monllis  ol  agi'  when  .sacriliced.  \el  showed  no  clinical  signs  ol  scra[)ie.  \n  important  epidemiological  (pie.-~liori  is 
wlicllicr  sucii  animals  shed  the  scra[)ie  agenl  as  well  as  harbor  it.  .Scra|)ie  has  been  reporl<'d  in  llie  progenv  ol  some 
bioodliiK'  sheep  that  were  apparcntlv  refractor)  lo  llu'  di.sease  (3),  but  their  role  in  transmis>icin,  if  an\ ,  is  nol 
certain. 


Klin;isporii.    \.  I,,  and  llourri^an.  J .  I..:  Spread  ol  scrapie  anionji  slieip  and  j^oals.  I'roc.  T.illi  Ann.  Ml;;.  I'.SAIIA.  October, 
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SWINE  ERYSIPELAS 

A  FLUORESCENT  ANTIBODY  TEST  FOR  ER  YSIPELOTIIRIX  RlliJSIOP.  1  Till  A  K. 
Hulsc.  Donald  C.  (Project  Report) 

Summary 

A  fluorescent  antibody  (FA)  technic|ue  lias  been  developed  lor  tlie  detection  oi  Erysipelothrix  rliusiopathiae. 
There  was  approximately  97  percent  agreement  between  the  FA  and  bioeiieinical  tests  for  the  identification  of  this 
or<ranism.  Tiie  FA  teeliniqu<'  |)rovided  a  rapid  method  lor  detecliiifi  E.  rliusiopathiae. 

Introduction 

Erysipelothrix  rhusiopathiae  (2),'  or  E.  insidiosa  (I),  was  first  isolated  by  Robert  Koch  (4)  from  a  septicemic 
mouse  in  1878.  Pasteur  (7)  briefly  described  a  similar  orfjanisin  isolated  from  swine  in  1882.  E.  rhusiopathiae  was 
first  isolated  from  the  kidney  of  a  pip  in  the  United  States  in  188.3  (10). 

Erysipelothrix  rhusiopathiae  can  cause  polyarthritis  in  sheep,  and  is  of  major  economic  importance  to  the 
turkey  and  swine  industries  (9).  From  1951  to  1960,  the  averajje  annual  loss  in  swine  due  to  erysipelas  in  this 
country  was  approximately  S.5.5  million  (11).  The  clinical  signs  of  swine  erysipelas  are  characterized  by  septicemia, 
olten  accompanied  by  pathognomonic  rhomboid  iiticarious  lesions,  commonly  referred  to  as  "diamond  skin" 
lesions.  This  organism  may  produce  lesions  and  clinical  signs  indistinguishable  from  hog  cholera. 

Erysipelothrix  rhusiopathiae  has  long  been  recognized  as  being  pathogenic  for  man  and  animals.  The 
development  of  a  rapid  detection  method  for  this  organism  would,  tlu-rcfore,  be  desirable  in  a  diagnostic  laboratory. 
Marshall,  et  al.  (6)  were  the  first  to  develop  a  fluorescent  antibody  (FA)  test  for  E.  rhusiopathiae:  however,  a  limited 
number  of  cultures  was  used  in  the  investigation. 

The  purpose  of  this  study  was  to  develop  an  I' A  techiii(jue  for  the  detection  of  E.  rhusiopathiae. 

Materials  and  Methods 

Antisera.— Erysipelothrix  antis<'ra  from  two  different  species  of  animals  (rabbits  and  horses)  were  used  in 
preparing  conjugates.  The  cultun-  (,M3Lp3)  used  to  prepare  the  rabbit  antiserum  was  furnished  by  Dr.  R.  D.  Shuman, 
North  Central  Region  ARS,  NADL.  The  rabbit  antiserum  (8)  was  fractionat<-d  with  50  percent  ammonium  sulfate 
and  labeled  with  fluorescein  siothiocyanate  (25  micrograms  dye/milligram  protein).  Horse  antiserum  was  obtained 
trom  Anchor  Serum  do.  (Division  of  Philips  Roxane).  The  horse  antiserum  was  precipitated  with  half-saturated 
ammonium  sulfate  and  redissolved  in  cold  distilled  water.  The  globulin  fraction  was  then  dialyzed  at  4  C.  with 
physiologic  saline  to  remove  the  ammonium  sulfate.  Phosphate  buffered  saline TJpll  9),  0.2  M,  was  used  to  buffer  tlu; 
globulin  which  was  conjugated  by  adding  fluorescein  isothiocyanate  (25  micrograms  dy</milligram  protein)  for  5 
hours  at  25  (1.  The  conjugated  globulin  was  then  dialyzed  in  0.01  M  phosphate-buffered  saline  (pH  7.6)  at  4  C.  to 
remove  excess  dye.  Primary  studies  indicated  that  the  (oiijugate  prepared  from  horse  antiserum  had  a  higher  tiler 
than  that  prepared  from  rabbit  antiserum. 

Cultures. -C.uhurvs  lor  comparison  of  the  FA  technique  and  biochemical  tests  were  obtained  from  swine 
li^^uo  submitted  to  the  (Jeiieral  liacteriology  I  nit,  \ cterinary  Services  Diagnostic  Laboratory,  NADL,  for 
bacteriological  examination.  The  tissues  were  submitted  by  State  and  animal  health  programs  regulatory 
vtlerinarians.  Methods  used  lor  isolation  and  identification  of  E.  rhusiopathiae  have  been  described  (3,12,13). 

I  sing  IIk'  conjugate  pre|)ared  Irotn  horse  antiserum,  323  cultures,  morphologically  and  biochemically 
ideiililied  as  A.  rhusiopathiae.  and  100  nonervsipelotluix  cultures  were  examined  by  the  FA  techni(|ue.  Each  culture 


Numbers  in  parenlhcsis  refer  to  Kctcrcnces  al  end  of  this  paper. 
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was  codid  and  Iriiiislcrrcd  lo  a  luai'l  inlii>i()M  aj^ar  .--laiil  and  incnlialcd  lor   I  U-24  lionis.   \  hacti'i'ial  snsprnsioii  was 
|iir|>ari(l  iisinji  ()..'{  lo  0.3  n\\  ol  |)li\  siolofiical  saline. 

Smears.  Sinrars  were  jircparcd  1»\  placing  a  4  rn  l(>o|ihil  ol  ihc  cell  suspension  on  a  clean  noii-lluorescinij;  glass 
>ii(le.  The  snu'ars  were  air  dried  and  lixed  in  Kirkpalrick's  K  \  fixing  solution  (5).  A  drop  ol  conjugate  was  ai»|)lied  to 
tlie  snieai'  w  lii(  li  wa?-  llicn  incubated  in  a  37  C  moist  chamber  for  .'50  niinul<'s.  The  slides  were  washed  by  passirvg 
iheni  through  ihrei-  IO-niirnite  changes  ol  |)hosphale  bullered  saline  (ph  7.6).  The  smears  were  mounted  using  l'"A 
mounting  lluid. 

Microscopy  A  Leit/  '  )rlholu\  microscope  w  ilh  a  l>(!  \'l  blue-excilor  filter  and  a  K  ~)'M)  barrier  filter  was  used 
to  view  lluon'sciMice.  The  light  source  w  a.^  a  high  inlcusit\  xenon  \H()  1 50V\'  lamp.  /'..  rhusiopnihinc  lluoresced  a 
yellow-green  color  against  a  dark  field. 

Results 

l'"hi<trcseent  antibody  examinations  were  condm  I<(1  on  42.'i  cultures  (table  1).  Of  this  mimber  .'{12  were 
[tositi\e  and  I  I  I  were  negatixc.  Kleven  cultures  biochcmicallv  identified  as  E.  rhusiopalhiac  were  negative  b\  the  I'  A 
techniipic.  In  ad(Jition  t(j  the  biochemically  positive  cultures.  I  00  noner\  sipelolhrix  (•ulluro  were  also  examined  lo 
determine  s|)ecificity  of  the  conjugate.  Noik-  W(Tc  KA  positi\<-. 

This  study  indicated  there  was  approximately  97  percent  agreement  between  the  l/\  techni(pii'  and 
hiochiniical  tests  for  the  identification  of  /"..  rhnsiopalhmc.  liiocbemical  ideutilication  of  E.  rliusiopalhiac  in  pure 
cultures  rc(iuires  48  lo  72  hours  while  I' \  detection  re(]uin's  only  18  to  24  hours.  Therefore,  the  F/\  techni(]ue 
would  facilitate  nu)re  rajiid  laboratorv  diagnoses  of  sw  itie  erysipelas  and  erysipi'lolhrix  inleelions  in  man  and  other 
animals. 

Tfihlc  I.  The  hiochcniical  and  l\  rcsiitis  on  /I'.'J 
/-"  r  Y  s  ip  clollir  i  x  and  noii-  Erysipclo  I  h  rix 
citllurcs 


Itiorhiniical  rcsnils 


I'A  rrsulls 


I'osilivc  Nciialiv 


l'()sili\c 
Nef'aliv( 


:i2:!       :j  1 2 
loo 


II 

1(10 
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TICKS 

NATIONAL  TJCK  SURVEILLANCE  PROGRAM  CALENDAR  YEAR  1971.  APHIS  91 -8, 
November  1972,  14  pp.,  prepared  by  R.  k.  Strickland,  R.  R.  Cerrish 
andD.  I).  Miller  (Abstract) 

During  calendar  year  1971  llii'  collection  and  submission  ol  licks  (roni  native  and  imported  animals  were  40 
[UTCcnt  greater  than  lor  1970.  There  were  4,247  species  collections  in  1971,  compared  with  3,025  in  1970. 

The  tropical  hont  tick,  Amblyomma  variegatum  was  found  on  a  sheep  at  an  abattoir  on  St.  Croix,  U.  S.  Virgin 
Islands,  in  March  1971.  Subsequently  tropical  bont  ticks  were  lound  on  sheep,  cattle,  and  goats  at  two  (arms  in 
addition  to  llie  farm  from  which  the  sheep  at  the  abattoir  had  originated. 

In  1971,  a  .s(!rious  outbreak  of  cattle  fever  ticks  (Boophilus  spp.)  occurred  in  Cameron  County,  llic  most 
southerly  county  in  Texas,  adjacent  to  the  Mexican  border.  Cattle  fever  ticks  were  found  on  31  premises  in  Camert)n 
County.  As  a  result  of  tlie  (Cameron  (A)uiity  outbn-ak.  a  total  of  8H  premise.^  in  1 1  counties  in  Texas  were  infested  or 
exposed. 

The  fowl  tick,  Argas  persicus,  was  fouml  on  i  liickens  in  Mar\  hind  and  l%nn.-~\  Kaniu  in  1971.  The  Maryland 
infestation  is  especially  interesting  because  of  tlu-  unusually  high  death  losses  in  the  small  farm  flock.  The  owner 
reported  that  he  lost  S.')  percent  of  100  young  pullets  within  I  month  after  they  were  placed  in  the  very  heavily 
infested  poultry  house.  All  clinical  signs  indicate  that  the  birds  died  of  tick  paralysis. 
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VESICULAR  STOMATITIS 

AI'PLICiTION  or  IIIJORICSCENT  ANTIBODY  TECHNIQUE  EOli  IDENTIEICATION  OF 
VESICULAR  STOMATITIS  VIRUS  ISOLATED  FROM  FIELD  SPECIMENS.  Brown,  C.  L.' 
Jonnry,  E.  W.,  and  Sonne.  D.    \.  (Project  Reporl) 

Summary 

I' ills -lliici'  M'siciilur  >l()tiiiitilis  (\  S)  \irus  isolalt's  were  ()l)laiiit'(l  Ironi  102  spccimt'iis  liy  llu-  lluorcsccnl 
iiiililtody  tell  ciilliirc  t((lmi(]iic  (I'/VCXIT).  The  s[><'ciin('ri.s  were  mostly  bovine  cpillnliuin  nTcivcd  duriiif:  VS 
outbreaks.  \t  least  ^)\\  (tereeiit  afrreerueiit  was  obtained  on  t\  |)iiiii  these  isolates  b\  the  lliioreseent  antibody  (I' A) 
lest  compared  with  IIm'  eomplement-lixation  ((-I')  and/or  the  virus  isolation  (Vi)  and  neutralization  techniques. 

Introduction 

The  F  \(;(7r  lor  VS  has  been  described.  ^  •'  The  |iur|)ose  of  this  study  \va.-  to  compare  F/\(X:T  method>  u  ilh 
conventional  methods  with  respect  to  speed  and  accuracy  lor  the  diagnosis  ol' VS.  These  methods  included  ( :l^  and 
VI.  The  neutralization  test  usin<r  lypiiig  antiserums  n-tpiirtd  2  to  .'5  days  to  identilv  virus  isolates:  the  KA  method 
rc»]uires  only  llx'  ap|)liealion  ol'  lluon'scent  labeled  antibody  to  virus  inlected  tis.sue  culture  (TC!)  as  soon  as  the 
cvlopalhic  ellcct  {V.V\\)  isob.scTved,  usualK  l»\  24  hours. 

Initial  plans  were  to  lest  vesicular  specimens  as  they  were  received  at  the  laboratory.  Since  the  incidence  of 
clinical  VS  was  so  low  as  to  preclude  an  adecpiale  .siimpliiig  during  the  stud)  period,  it  was  decided  to  relesl  samples 
that  had  been  collected  during  earlier  outbreaivs  and  preserved  at  -85    ('.. 

Materials  and  Methods 

NinctN-livc  s[iecimens  ol  epillielium  were  each  ground  b\  mortar  and  pestle  and  20  percent  sus|)ensions  w ere 
prepare<l  in  pho^phat<-  buHcred  saline.  Suspensions  were  centriluged  and  an  antibiotic  mixture  ol  >treplom\  cin, 
penicillin.  achroniNcin  and  amphotericin  W  was  added.  Tenlold  dilulii^ns  ol  each  specimen  were  j)repared  and  lour 
Leighton  tissue  culture  tubes  ci)ntaining  co\(rslip>  were  inocidate<l  with  the  lO"  -  10"^  dilutions.  Monolaxcr 
cultures  ol  embryonic  bovine  kidnev  (I'TiK)  or  end)r\onie  swine  kidne\  (I'.SK)  in  Karle's  medium  conlaining  5 
percent  SI'F  call  serum  were  use<l  as  the  host  system.  One  tenth  nd  ol  the  \  irus  suspension  was  placed  in  each  tube 
and  cultm-cs  were  held  at  '■\'^t°  i'..  When  C.I'F  was  detected  in  tin'  (  nllures.  one  eoverslip  each  was  stained  with  New 
Jersey  (l\J)  and  Indiana  (Ind)  t\  pe  coniugates.  Six  sets  of  eo\crsli|)>  that  did  not  iiavc  (II'F  alter  inoculation  were 
stained  lor  negative  controls. 

Jn  addition  to  the  ef)ithelial  tissue,  vesicular  Ihiid.  two  T( .  isolates  and  live  probang  .samples  were  also  le.-led. 
The  probang  samples  were  treated  with  a  lluorocarbon.  Iiichlorolririuorelhanc  (I  TF),  according  to  .Sutmoller  and 
Cottral  and  inocidated  into  I'alcon  flasks  containing  I'lSlx.  When  (.VV.  was  observed,  a  transfer  wa>  mad<'  lo 
Leighton  tubes  for  tin-  FA  l(>l. 


'Present  address:  \r^n  Ikmser,  Helena.  Monl.  r>%01. 
Brown,    C.    L.,   jenney,    K.    \V.    Muorescent    antibody    techniques   for  vesicular  stomatitis  virus.    l)evelof)nicntal   Studies 
Conducted  by  Diag^iostic  Services,  NADL,  Fiscal  Year  1967,  ARS  91-70:  33-35. 

Brown,  C.  Ij.,  Jenney,  K.  \V.,  I,ee,  1,.  K.  I'luorcsceiil  aniibodv  pr()r<'durcs  lor  hovinc  viruses,  t'.  S.  Livestock  San  Assoc  I'roe. 
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Tlic  U'cliiiiqucs  lor  virus  isolation,  (]F^  and  rKUilralizalioti^  were  previously  described.  Results  oi  the  I'ACdT 
Iroin  each  ol  llx'  samples  ol  cpillieliuin  were  compared  to  the  ori^iirial  coniplemetit -fixation  and  virus  isolation 
results. 

Results 

Ninety-live  specimeivs  includinji;  one  vesicular  fluid,  two  TC  isolates  and  live  probang  samples  were  tested. 
Forty-six  NJ  virus  isolates  and  seven  of  liie  Ind  type  were  identified  by  FACCT.  In  all,  except  two  of  these  53 
specimens,  FA  stains  w(;re  made  simultaneousK  with  conjugates  of  N.|  and  Ind  \S  types. 

There  were  six  specimens  Ironi  which  VS  virus  was  isolated  before  storage  that  were  negative  when  examined 
by  the  l*"A(XiT.  In  three  cases  virus  was  not  isolated  by  routine  virus  culture  but  was  detected  by  the  FACCT. 

Results  with  one  siimple  were  unexplainable.  Originally,  this  specimen  was  diagnosed  as  Nj  V^S  with  the  CF 
test;  however,  the  Ind  type  was  detected  w  ith  the  FA(XJT.  This  would  have  been  the  first  Ind  VS  virus  isolated  from 
Alabama.  It  was  colh^cled  during  an  extensive  outbreak  of  the  NJ  type  involving  Alabama  and  (leorgia.  It  was 
consiflcrcfl  most  likely  that  this  sample  was  mislabeled  when  other  specimens  were  processed  the  same  da\  with  Ind 
type  specimens. 

I'Our  other  virus  isolates  were  foutul  in  specimens  negative  for  \  S  b\  the  FACCT.  Two  were  identified  as 
bovine  virus  diarrhea  virus  by  l"y\CCT  and  liie  other  two  were  not  identified. 

It  was  observed  in  this  study  that  an  interference  phenomenon  occurred  in  the  lest  s\  stern.  In  10  of  45  cases 
where  virus  was  detected  while  using  the  (lihilion  mctlKnl.  virus  was  recovered  oril\  at  iiigher  dilutions  of  I  0~  ^  and 
10  ■  .  (i\  topalhogenic  elfects  were  someliniis  ab^iit  or  sligiU  in  the  undiluted  20  percent  suspensions  and  the  10"' 
dilutions.  In  sc\t'ral  cases  where  the  undiluted  tubes  were  negative  for  virus,  subcultures  were  performed  witliout 
success. 

Discussion 

There  was  agreement  of  the  coiuentional  method  of  C.V  and  \  I  neutralization  with  the  I' \  method  as  to  the 
l\pc  ol  VS  virus  detected  e\ce|)t  in  the  one  ease  meiition<-(l.  Human  error  was  more  likcU  iinoUcd  rather  than 
lailure  ol  the  \\  lest.  Specimen  .su>piii>ion  Iroin  this  case  was  depleted,  so  repeat  lest.s  lould  nol  be  perlornied. 
There  was  slightlx  over  9H  p<Tcent  agreement  between  the  I' ACC-T  and  the  (■oiid)inc(l  Cl'\  \  I,  and  neutralization 
leehniipics.  The  'J.5  [lereent  confidence  limit  was  calculated  and  found  to  be  91.5  perc<'nt;  it  was  considered  tliat 
lher<'  wa>  at  lea.-l  *)  1  ..")  |)ercent  agree  men  I  between  I  he  Iw  o  methods. 

Two  of  the  lince  positive  probang  specimens  were  taken  U}  to  72  hours  following  inlradermallingual 
inoculation  and  llu'  other  was  a  diagnostic  >pc(imen.  In  all  three  cases  the  esophageal-pharyngeal  |)r()bang  s|)e(imens 
were  eolleeled  iiumedialeK  lollowing  the  harxesl  ol  unruptured  longni'  vesicles.  \  irns-laden  .sali\  a  w  ould  ()l)\  iou>l\ 
be  pre.-enl  innnediateU  lollowing  rupture  ol  tongue  \e>icles  .-^o  it  w  a.^  donbllul  tiiat  the  source  ol  the  \irus  was  the 
esophageal  epithelium.  During  a  vesicular  disea.sc  investigation,  probang  samples  are  taken  when  epillielium  is  not 
available. 

(]onsi(lering  accuracv  .  ease  and  simplieiU  of  the  F  \  nielhod.  results  ol  llii,-  sindv  vsoiild  >upporl  il.--  use  lor  the 
dia-rnosis  of  vcsiiular  stomatitis. 
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VIRUS  DISEASES 

yiPPLICA  TIONS  OF  RECOMMENDED  FLUORESCENT  ANTIBODY  TECHNIQUES  FOR  VIRAL 
DISEASES  IN  VETERINARY DIACNOSTIC  LABORATORIES.  Carbrey,  E.  A.  and 
Stewarl.  W.  C.  Proc.  72nd  Ann.  Mig.  USAHA,  1971:  564-573.  (AbslrncI  of 
Published  Report) 

The  itppliratioii  of  a  polciil  aiili\iral  coiijugalc  is  rctommciKlcd  lo  the  diafinoslic  virolofiisl  provided  hi-  uses 
iicfialivc  and  positive  conlrols.  It  a  cell  ciilliirc  iiiclliod  is  used  llic  cells  triiisl  lie  suseeplihie  lo  llie  virus.  This  may 
require  lacilities  lor  proper  slora;j:e  ot  Irozeii  cell  lines  and  a  lii^li  le\el  ol  eonipeletiev  in  tissue  eidliire  propaf^atioM. 
II  a  tissue  from  the  iidceted  aniinal  is  seetionefl.  then  skill  and  attenlion-to-detail  are  needed  in  this  area.  (>onlrol 
.sections  Iroin  all  tissue-  should  he  stained  with  normal  conjiifiate  or  serum-eonjuirale  rTiixtures. 

l\cf<"rcncc  virus  strains  should  he  used  whenever  possihle  and  a  hank  ol  rererenee  antiserums  should  he 
de\elo[)ed  and  maintained.  Future  work  should  be  directed  towards  tiie  (iroduclion  ol  new  and  hetler  conjugates 
and  the  de\tloj)ment  ol  more  precise  systems  lor  their  utilization. 


LABORATORY  ASSISTANCE 

LA  BORA  TOR  Y  A  SSISTA  NCE  TO  THE  PR  A  CTiTlONER;  LA  BORA  TOR  Y  TEST  RESIIL  TS. 
Carhrey,  E.  A.  Pafjer  given  al  the  Arkansas  Veterinary  Medical  Association 
Meeting,  Little  Rock,  Ark.,  Eebnmry  1 1-J3  1973. 

Introduction 

Trcrnciuloii.s  advances  liavf  Ix^oii  made  in  llic  cITcclive  praclicc  ol  Nolh  luiiiiaii  and  animal  nicdicino  in  llic  last 
30  years.  I  lovvcvcr,  in  llic  care  and  Ircaltncnl  ol  livestock,  as  eonlrasli'd  willi  pel  medicine,  cerlain  loij;islic  problems 
seem  to  remain  nnsolvahlc.  The  vclorinarian  must  gel  in  his  specialized  panel  Innk  lull  ol  llie  lalesl  gear  and  Iravel 
lo  ihe  herd.  On  arrival,  allcr  ihe  usual  procedure  ol  ohlaininf;  a  hislor\  and  doing  ihe  clinical  and  necrops) 
cxaniinalions,  he  is  usually  aide  to  p(Trorm  some  sim[)le  lahoralorv  [)rocedures.  lie  ma\  e\cn  have  a  microscope  and 
he  aide  lo  coniirm  cerlain  parasitic  inreclioiis  on  ihe  spot.  The  next  dcci.-ion  and  il  is  usually  ihe  most  important 
one  made  on  ihr'  case  is  lo  develop  a  tentative  diagnosis.  1  lie  next  two  >li-|).-  should  he  simultaneous:  I'irsl.  he  will 
prescrilx'  advice  and  Irealnient;  and  second,  collect  suitable  specimens  lor  the  laboratory  examination  ihal  will 
coniirm  or  reject  his  diagnosis. 

How  much  more  convenient  it  is  lor  the  [)hvsician  or  llir  \iterinarian  in  pel  praclicc  with  iheir  [lalienls  in  a 
ho.Npilal  where  all  .sorts  of  laboratory  examinations  can  he  perlormed.  No  >U(  li  luxurx  lor  ihe  animal  industry 
veterinarian:  he  nnisl  se|e<  i  s|)e(imens  with  judgment,  preserve  ihein  properly,  retpiest  ihe  appropriate  examinations, 
and  be  able  lo  understand  and  make  ellecli\c  use  ol  the  lahoralorv  lindings.  1 1  is  the  purpose  ol  this  presenlalion  lo 
provide  some  itdormation  on  the  cITectixe  use  ol  the  laborator\  and  how  lo  interpret  the  results  ol  some  common 
diagnostic  lesls  and  procedures. 

Ground  Rules 

There  are  cerlain  basic  considerations  invoked  in  s[)ecimen  examination  in  the  laboralorx  thai  must  he  spelled 
oul  il  the  gami-  of  ""wc-llirow -ihe-slurr-in  and  \  ou-lhrow-oul-lhe-resulls"'  is  lo  be  mulualK  salislaclory .  The  need  lor 
adecpiate  specimens  i>  obvious  at  lea.'-l  ")  lo  |()  ml  ol  xnini  and  iO  lo  K)  grams  of  tissue.  I'rompl  prexrvalion  i.-^ 
im|M)rlanl  whether  tissues  are  placed  in  lormalin  or  relrigeraled  lor  agent  isolation.  Some  ol' our  most  elleclive  hog 
cholera  diagnosticians  pick  up  some  drv  ice  on  their  way  oul  lo  the  suspected  herd.  All  spi-cimens  should  be 
carelully  idenlilied  and  ihe  history,  dexriplion  and  disease  su.-pecled  or  cxaminalion  reipiesled  .should  he  enl<Te(l 
on  a  suitable  submission  lorm.  The  in<-lhod  ol'  shi|)menl  to  the  laboratory  will  be  direclly  related  lo  llie  metlioii  ol 
[ire.servation.  11  an  insulated  polvslvrene  conlainer  is  used,  a  generous  amoiml  ol  dr\  ice  will  keep  llic  (()nlenl> 
iro/.cn  lor  up  lo  ')()  hours  v\  hile  cans  ol  Iro/.cn  water  u  ill  la.-l  oidv  l2 4  hours.  For  >hort  di>tan(  c^,  ^urlace  mail  or  air 
mail  is  adcMjuate:  hut  lor  distances  ol'  over  100  miles,  air  mail  -pecial  delivery,  air  e\pre^.-,  or  air  Ircighl  is  laster  and 
more  reliable. 

Agent  Isolation  and  Identification 

There  would  seem  lo  be  little  need  Tor  dixiissing  ihe  isolation  and  identilication  ol  a  pathogiiiic  agent  bv  the 
laboratory.  The  pn'scnee  ol  such  pathogens  as  Bacillus  anthracis,  Mycobacterium  bovis,  loot  and  mouth  disease 
virus,  or  hog  cholera  virus  in  a  s[)ecimen  is  prima  lacie  evidence  for  the  cau.se  ol  the  disease  back  on  the  larm. 
However,  there  arc  manv  horderlim-  pathogens  thai  may  be  i.solated  b\  routine  cultural  [)roee(lures.  The  isolation  ol 
an  enterovirus  from  the  intestinal  trad  is  ol  little  signiricance  whereas  the  pre.s<"nce  ol'  the  same  virus  in  brain  or 
spleen  tissue  is  [jrooT  thai  this  agent  is  an  inva.sive  pathogen.  The  enteroviruses  may  be  classil'ied  into  many  serotypes 
b\  immunogenic  or  serologic  characlerislies.  (ierlain  serotypes  such  a.--  the  swine  enterovirus  EC^PO  6  (Enl(>ric 
C)  lopatliogenic   I'orcine  ()r|)han)  are  considered   more  virulenl  due   lo   their  a.s.socialion   with   baby  pig  losses  and 

clinical  signs  ol  (cnlral  nervous  system  iiil'la alion.  11  the  laboratory  idenlil'ies  the  isolate  as  to  serotype,  this  may 

jirovidc  more  specilic  inlormalion  on  patliogenicitv   lo  the  cliniei 
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The  same  situation  applies  to  bacteria.  A  salmonella  obtained  Irom  swine  tissue  may  create  suspicion;  but  if 
the  isolate  can  be  identitiefl  as  Salmonella  choleraesuis,  the  laboratory  has  struck  pay  dirt.  On  several  cases  S. 
choleraesuis  was  isolated  from  the  spleen  while  other  Salmonella  spp.  were  isolated  from  the  <^l.  Althouffh  all 
Salmonella  spp.  are  potential  pathogens,  Escherichia  coli  isolates  must  be  serotyped  to  even  furnish  presumptive 
evidetice  of  disease  causing  capabilities.  Certain  serotypes  of  £.  coli  have  been  associated  with  gastrointestinal  disea.se 
but  this  was  not  a  consistent  finding  for  any  particular  serotype. 

The  presence  of  friendly  and  not  so  friendly  bacterial  denizens  of  the  animal  body  is  a  well  known  fact  to  the 
general  public.  However,  the  intracellular  parasitism  of  healthy  animals  by  viruses  is  a  surprise  to  many.  Modern  cell 
culture  techniques  iiave  permitted  the  isolation  and  detection  of  \iruses  that,  for  want  of  a  better  name,  have  been 
designated  '"orphan"  viruses.  Such  a  virus  is  regarded  as  an  agent  in  search  of  a  disease.  The  confusing  situation  that 
may  arise  for  the  clinician  is  that  the  laboratory  may  isolate  a  vims  that  just  happens  to  be  there  in  the  host's  cells 
but  is  not  responsible  for  the  pathology  observed. 

Isolation  and  identification  of  a  pathogenic  agent  usually  implies  a  partial  fulfillment  of  Koch's  postulates. 
First,  the  agent  grows  as  colonies  or  produces  some  effect  such  as  dead  embryos  or  cell  destruction.  Second,  a 
specific  typing  antiserum  is  used  to  neutralize  this  effect  and  agglutinate  or  affect  the  agent  in  some  easily 
recognized  way. 

There  are  other  more  rapid  laborator\  techniques  used  to  detect  the  antigens  of  the  agent  by  some  serologic 
technique  such  as  complement  fixation,  fluorescent  antibody  tissue  section,  and  immunodiffusion.  These  tecliniques 
may  be  subject  to  false  positive  findings  unless  all  the  steps  of  the  procedure  are  carefully  controlled  and  the 
technician  has  considerable  experience  in  reading  the  test. 

Detection  of  Antibodies 

The  detection  of  the  antibody  response  produced  by  an  inleclious  agent  is  often  of  more  interest  to  the 
epidemiologist  than  the  practitioner.  Usually  the  veterinarian  is  called  to  a  scene  of  acute  illness  and  unless  the  agent 
or  its  antigens  can  be  quickly  confirmed  by  the  laboratory,  he  must  wait  for  10  to  20  days  for  a  detectable  antibody 
response  to  develop  in  the  survivors.  With  some  of  the  chronic  disea.ses,  such  as  brucellosis  or  ElA,  the  antibody  titer 
is  of  much  greater  value  .since  it  is  an  indication  of  piTsistent  infection.  However,  the  conscientious  veterinarian  feels 
a  responsibility  to  try  to  solve  the  diagnostic  problem  even  if  he  must  do  so  in  retrospect  by  serologic  evidence. 
There  may  be  corrective  measures  tliat  the  farmer  may  wi.sh  to  u.se  in  the  future  such  as  vaccination  or  sanitation.  In 
addition,  the  veterinarian's  diagnostic  skill  will  be  sharpened  and  the  clinical  profile  of  the  specific  disease  will 
become  obvious  to  him. 

Serums  should  be  collected  at  the  initial  visit  and  stored  in  the  clinician's  freezer  until  the  second  or 
convalescent  set  of  serums  is  obtained  from  the  same  animals.  These  paired  serums  .should  be  sent  to  the  laboratory 
together.  This  may  seem  an  imposition  but  there  will  be  fewer  mistakes  if  the  bookkeeping  is  p»'rformed  at  the  local 
level.  With  some  diseases  such  as  hog  cholera,  paired  serums  are  less  important  since  any  significant  titer  is  evidence 
lor  the  past  presence  of  the  virus  and  a  cau.se  for  concern  to  the  veterinarian. 

The  reporting  of  serologic  tests  to  the  practitioner  by  the  laboratory  is  probably  the  area  where 
communication  is  least  effective.  Most  serologic  tests  involve  the  titration  or  dilution  of  the  serum  and  the 
determination  of  an  antibody  titer.  An  exception  is  the  immuno-diffusion  test  used  for  EIA  or  bluetongue  where 
only  a  positive  or  negative  result  is  obtained.  The  serums  are  tesl<'d  in  a  system  where  the  presence  of  the  specific 
antibody  neutralizes  the  virus,  fixes  complement  or  inhibits  hemagglutination.  In  many  of  these  systems  a  serum 
obtained  from  a  normal  animal  that  has  never  been  exposed  to  the  disease  agent  will  produce  a  positive  reaction  if 
straight  or  only  slightly  diluted  .serum  is  used.  This  low  level  of  antibody  is  arbitrarily  considered  "nonspecific" 
although  it  may  be  due  to  cross  reactions  from  infection  with  serologically  related  agents. 

When  using  such  lest  systems  the  serums  musl  be  diluted  past  this  nonspecific  liter  and  a  significant  titer  must 
be  determined  at  which  the  serum  is  considered  positive.  An  example  is  the  designation  of  the  1  to  2-^  liter  for 
brucellosis  as  nonspecific,  ihe  I  lo  .^0  liter  as  suspect  aiul  the  I  to  100  as  reactor  or  positive.  A  convenienl  rule  is  to 
regard  ihe  two  lowest  dilutions  of  ihe  lest  to  be  in  the  suspicious  category  and  consider  as  positive  onK  those  serums 
that  iiave  reactions  in  the  third  and  liigher  dilutions.  An  example  is  the  bluetongue  complcMnenl  fixation  lest  in 
which  the  .serum  dilutions  are  1  to  5,  1  to  10,  I  lo  20,  I  lo  40,  etc.  Serums  ihat  fix  complemenl  in  the  I  lo  5  or  I  lo 
10  dilulioM  are  considered  suspicious  while  any  .serum  fixing  more  than  .10  percent  of  the  conq)lement  in  the  I  lo  20 
dilution  is  considered  positive. 
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From  llic  altovc  (liscii.^sioii  il  is  ()l)\i()u,-.  lluil  w  htn  llic  \cU'riiiariuM  rcceivt's  a  Mi-jiali\f  ri-porl  on  a  si-roloj^ic  Icsl 
Ironi  a  laboralot)  lie  sliould  also  bo  lold  wlial  dilulioii  or  liter  ol  the  jicruin  was  louiid  iit;iative.  Sonu-  laboratories 
report  liiis  in  a  footnote,  lor  example:  "Negative  serums  produced  less  than  90  percent  reduction  ol  liie  virus  plaque 
count  at  the  I  lo  4  dilution."  Another  way  to  report  the  same  finding;  is  by  tlie  use  of  the  symbol,  "<"  for  "less 
lliaii.  "  For  example  \\itli  ihe  above  serum,  "'<'  means  lliere  was  less  than  the  reijuired  degree  of  reaction  at  this 
dilution. 

In  cvahialing  the  results  ol  lesling  paired  serums,  a  similar  rule  ol  thumb  nuist  be  used  in  determining  where  a 
significant  rise  in  tiler  has  occurred  belwicn  the  two  bleedings  of  a  given  animal.  All  seiologic  tests  have  a  standard 
error  ol  at  least  plus  or  minus  one  dilution.  fOr  instance,  il  a  serum  with  a  1-16  Nt  liter  against  inleclious  bovine 
rhinotracheitis  was  leslcd  rc|)ealedlv.  ihe  liter  uould  var\  Irom  I  lo  8  lo  I  lo  .52.  In  other  words,  the  standard 
d<'\iation  of  this  serologic  test  is  plus  or  minus  a  twofold  dilution.  The  application  of  this  \ariable  is  important  when 
one  is  deciding  whether  salid  dilfcrcnccs  Ikim-  been  lound  in  the  titers  oi  a  group  ol  paired  serums.  II  the  laboralor) 
tested  the  same  gi'oup  of  .scrums  on  different  occasions,  a  certain  number  of  .serums  would  ha\('  higher  or  lower  titers 
on  the  repeat  tests.  Il  is  a  good  rule  lo  Iuinc  at  least  a  two  or  more  dilution  inerea.se  in  tiler  between  the  acute  and 
con\alesccnl  bleedings  belore  llic  rise  is  considered  e\idcnce  lor  recent  inleclion.  In  cases  where  the  correct  testis 
applied  there  \\  ill  be  some  animals  whose  acul<'  >erums  arc  negatisi'  while  the  conxalcscenl  serums  ha\c  t|uilc  high 
liters.  There  w  ill  also  be  .-ome  animals  in  the  .s;une  group  that  \\  ill  show  little  or  tio  change  in  liter. 

The  laborator\  shoidd  report  the  serologic  liter.--  lound  and  lurnish  an  ap[iroprialc  inlcrprelalion  ol  these 
results.  11  a  briel  hi.--tor\  is  available  and  ihe  .-irnms  propcrU   idenlilied.  the  jnter|irelali()n  will  hi'  more  accurate. 

Another  .source  of  confusion  lor  the  \cterinarian  is  the  wa\  in  which  antibody  tilers  or  endpoinls  are 
expressed.  Neutrali/ation  test  end[)oinl  tilers  are  ollen  reported  as  logarithn\s  lo  tlu-  base  10.  I'or  instance: 


Dilulion  Log 


10 


I  to  10  1.0 

I  to  100  2.0 

I  to  1000  3.0 

I  to  20  ].3 

1  to  256  .  2.4 

I  to  4  0.6 

I  U.  16  1.2 

This  ma\  seem  conlusing  until  oni'  realizes  that  the  logjo  liters  increa.--e  as  lh<-  dilulion  increases  in  simple 
arilhmelic  steps.  When  a  .^O  percent  endpoinl  i>  calcnialcd.  il  is  easier  lo  work  with  logio  tilers  ihan  the  actual 
dilution  tnunbcrs.  It  is  hel[)lul  to  remember  that  the  logarithms  are  ex|tonents  of  10  and  the  nundjcr  lo  the  lelt  ol 
the  (l(<imal  point  will  (|uicl\K  tell  \()U  the  approximale  liter  of  the  .scrum.  For  instance,  a  titer  of  2.4  is  a  dilulion  ol 
al  least  10^  or  I  lo  100:  and  since  the  tiler  is  les>  than  lO"'.  llic  dilulion  caimol  be  greater  than   I  lo  I  .000. 

Am)ther  factor  ihal  nni>t  b<'  con.sidered  is  the  l\  pc  of  serologic  test  emjilo)  ed.  With  c<rlain  virus  diseases  such 
as  bluelongue.  complement  fixation  is  a  broad  spectrum  test  since  any  serotype  of  bluelongue  virus  will  react  with 
an  antiserum  produced  b\  infection  with  an\  other  serol\  pe.  If  one  wishes  to  idcnlils  the  inlecting  serolN  pc  ol  BT 
virus,  il  is  necessar)  to  use  the  neutralization  test  since  it  is  t\  pe  specific.  The  complitnent  lixalion  test  is  the 
obvious  choice  for  confirming  bluelongue  inh'clion.  With  other  virus  diseases  such  as  fool-and-monlh  or  scsii  ular 
stomatitis,  the  loniplenieni  lixalion  test  is  serol\  |>e  s|)ccific  and  il  i-  nece.s.sary  to  use  all  the  dillcrenl  scrolvpcsol 
the  \irus  in  ihe  le,-l. 

The  veterinarian  should  not  hesitate  to  (pieslion  the  result,-.  (  hoi( c  ol  test,  or  inlcrprelalion  lurnishcd  bv  the 
laboratory.  ()nl\  \>\   Irank  and  open  exchange  can  somcol  ihese  dillicullies  he  worked  out. 

Application  of  Serologic  Test  to  Specific  Diseases 

For  each  di.sea.sc  there  are  specific  advantages  and  limitations  to  the  u.se  of  .serology.  There  are  common  lactors 
related  lo  the  cffecl  on  antibody  titers  such  as  the  ingestion  of  colostrum,  vaccination,  administration  ol  anli.scrum, 
and  infection  with  aniigenicall)  ri'latcd  viruses.  TIk'sc  will  be  discussed  in  some  detail  as  llie\  pertain  s|)e(  ilically  lo 
hog  cholera  as  an  example. 
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flog  Cholera  ^//O-  AiitilxHiies  ajrainsl  IK!  may  In'  (Itlcrlcd  ii>iii^  a  ilii()rc.-.((iil  anlihodv  iiculrali/alion  U>[ 
lliat  i>  bax'd  on  llic  aMIily  of  llic  scrum  lo  iiitcrlcrc  willi  llic  iiilrclioii  ol  \h^  kidticx  cell  cullun'.^.  I'Oiirlold  diliilioii> 
of  llic  snimi  arc  prepared  (I  to  4.  I  loK).  I  to  04.  I  to  2r)f).  I  lo  1024,  clc.)  and  mixed  u  illi  a  >laii(lar(l  dox- ol  1 1(! 
\iru.s.  The  virii>-serum  diliilioiis  ar<-  placed  on  suseeplible  cells  and  llic  i  ulturcs  arc  in(  uhaled  o\erni;j;hl.  Tlie  cell 
eullures  are  llieii  stained  with  the  anti  IK^  iliioreseent  anlilxxK  coiijujialc  and  examined  lor  rinorc-cciKw  .  DcIim  lion 
ol  lluorcM-ence  i>  prool  that  free  \irus  was  availal)l<'  lo  inlecl  the  cc||>  and  the  scrnm  dilution  ha  ked  aniihodio. 

Within  14  to  21  days  alter  infection  with  lid,  surviving  |)igs  dev<4oi)ed  tilers  of  I  lo  4  (l.ogio-  "■'^>)  l<^  '  l<>  "^) 
(Logio-  l-2)and  wilhin  another  2  or  .'5  weeks  had  tilers  of  I  lo  f)  1  lo  I  lo  1021  (  I  .U- .'>.()).  following  \aeciiialioii 
wilh  allenual<-d  live  IK!  \irn>.  pigs  had  liler>  in  the  range  ol  I  lo  U)  lo  I  lo  2.~)().  If  lhc>c  \a((inaled  pigs  were 
inoculated  with  viruleul  \iru>.  the  tilers  rose  lo  I  lo  236  or  higher.  Tiic  tilers  following  vaccination  wilh  li\e  \irus 
were  found  lo  persist  in  closed  herds  lor  .5  to  f  \  ears.  On  the  eontrar\  .  \accination  with  killed  (crvstal  \iolel)  IK! 
\irns  produced  low  liters  ol  I  to  4  in  .'5  ol  12  pig?-  recei\ing  one  dose  ol  \accine.  .Some  ol  these  pigs  hecamc  >ick 
following  inoculation  wilh  virulent  \iru>. 

The  ingestion  ol  colostrum  1)>  hah\  pigs  Irom  IK!  inunune  sows  wilh  high  anlil)od\  tilers  caused  the  .-.uckliugs 
lo  develop  serum  liters  as  high  or  higher  than  the  >ows.  ."some  ol  these  |iassi\c  anlihod\  til<rs  persi.^led  lor  n|i  lo  6 
months.  Tlu'  sanu"  |)ersislen cc  ol  pa.-si\e  antihod\  tilcr>  wa^  lound  in  pigs  lollow  ing  the  inoculation  ol  IK!  anli.--erum 
in  large  doses  of  1 .0  ml  [)er  pound  hody  weight. 

The  erojs  neutralizing  liters  againsl  H(!  produced  hs  iulection  wilh  hovinc  \  irii^  diarrhea  (l)\  I))  ha\<-  caused 
problem>  in  interpreting  the  lest  resull>.  I'igs  are  found  luilnralK  inlccled  wilh  l!VI)  virus  usiudly  Irom  close 
association  w  ilh  cattle.  Oid\  low  ll(!liter>of  I  lo  I  lo  I  lo  10  were  prodnc<d  wiiile  the  .same  pigs  had  l)\  I )  tilers  of 
1  lo  2.')6  lo  I  lo  1024.  It  is  often  Tieci-.->ar\  lo  test  M-rums  againsl  liolh  viruses  in  order  lo  nuike  certain  the  low  IK! 
liters  are  cross  reactions  pr()duc<-d  In   l)\  I)  inliclion. 

The  delection  of  IK!  antil)0(l\  liler>  of  I  lo  04  or  higher  in  a  held  of  pigs  is  cause  for  inteusi\c  iiuesligalion 
and  epidemiologic  slud\  .  \  pregnant  sow  wilh  a  IK!  anlihody  liter  ma\  ha\c  hecn  infecled  during  pregnaiuy  and 
could  he  carr\  ing  infecled  hal)\  pigs  in  her  ulerus.  11  it  i>  not  possible  lo  d<lecl  ihc  \irus.  it  is  dilli(  nil  to  jn>lilv 
dc|iopulalion.  Ilowcxcr.  tracing  ol  |)ig  nu)\einenls  to  and  Irom  the  herd  nia\  lead  lo  the  loeatKui  ol  lhca<li\c  IK! 
inleclion. 

Other  Swine  Viruses,  Pscudorahies.  Transmissihlc  (Aislroenlerilis.  and  Su  iiic  I'.iitcrovintscs.  The  -wine  \  iruses 
listed  above  are  all  e\  lopathogenic  on  the  ap|>ro|iriatc  cell  culture  >\  stems  so  nenlrali/ation  tc>l>  ma\  he  pcrlornu'd 
on  paired  serum>  to  check  lor  increases  in  antilxxK  tilers.  Ilowcver,  there  are  eight  diller<nl  ^er()l\|)e>  ol  the 
en  tero\  iruses  so  it  is  eon  sid  era  hie  work  lo  lesl  a  set  of  serums  nnlc.->>  the  inlc(  ling  seiolx  pc  ha>  been  idenliliid. 

hifectious  Hovine  Rhinolracheilis  (IBR).  T\t]>  is  a  c\  lo()athogeni(  \iru>  in  bo\inc  ( ell  (  iillurc>  and 
ncutralizatiim  titers  following  infcclion  range  from  I  to  10  lo  I  lo  04.  I'aircd  scrums  arc  most  piodiK  live  -iru c  man\ 
cattle  are  vacciruited  lor  IBI!  or  have  nursed  dams  with  high  antiboiK  tiler.-,  lollow  ing  vaccination,  the  titers  nia\  be 
(|uite  low  de|icnding  on  the  t\  pc  of  vat  (  inc  u>ed.  If  the  (attic  were  nigativc.  i.e..  <|  to  2.  before  vac(  ination.  po.-l 
vacciiuilion  liters  nui)  range  from   I   lo  2  lo  I   to  H. 

I  here  is  little  value  in  collecting  paired  >amplc>  Irom  aborting  cattle.  1!%  the  time  the  abortion  (tecurs  the  cow 
has  (levflop<'d  an  IHH  liter  and  a  >erum  colleclion  -i  lo  f  weeks  lalir  ma\  not  have  a  .-igtnli(  ant  iru  rea-c  (more  than 
Iwo  dilutions). 

Bovine  Virus  Diarrhea  f/il/>j.  Since  .-ome  strain.- of  H\l)  virn-  are  c\  topalliogeni(  .  laboralor\  strain.-  have 
been  developed  lor  u.^e  in  the  neutralization  te>l.  Tremendous  liters  of  I  lo  2.~)0  to  I  to  1,021  are  found  following 
inlci  lion  ami  even  [)assi\e  aulibodv  tilers  from  tin'  ingestion  of  colostrum  will  la.-l  lor  7  to  H  month-.  Due  to  tiie 
man\  sidiclini(  al  inlcclion>  w  illi  l!\  I ).  paired  -erum.-  arc  a  necessit\  .  ( )l  course,  the  two  or  three  animal-  in  the  herd 
-ullcring  Irom  nmco^al  disease  are  also  inle(led  with  l(\  I)  virus  bul  do  not  develop  anlibodv  liters.  Insliad.  the 
animals  become  tolerant  of  the  v  irus  and  high  conecntralions  of  virus  are  found  in  their  blood  and  li.-sue>.  The  H\l) 
viru^  ma\   be  readiU  (  ullurcd  from  tlioc  (attic. 

I'arainflnenza-'.i  0*1-3)  or  Siiipping  Fever  Virus.  This  virus  is  usualK  found  a.Nsocialcd  with  PasleureUa  spp.  but 
is  undoiditedU  a  palhogeu  in  it-  own  right.  \  henuigglulination-inhibition  lest  ma\  be  periormed  on  paired  serutn>. 
Tiler-  lollowing  inleclion  max  range  from  I  to  UO  to  I  lo  !i2().  Due  lo  the  man\  strains  of  iniluenza  virus,  both 
human  and  animal,  it  is  aluH)-t  impo^>ible  to  liml  cattle  without  low  titers  lo  V\-\. 

liluetoiifsue.  \  c()mpletnenl4ixation  or  imnnmodillusion  lest  ma\  be  u.-ed  to  dcle(  t  anlibodv  responds  lo 
bhielonguc  inleclion.  Ihc  eomplenH'nl4ixation  titer-  recede  (pii(  kl\  lollowing  clinical  recoverv  .  u.-uallv  in  |c»  than 
0     monlli.-.     while     the     p()>ilivc     rca(ii()n^    dctc(  led     bv     the     immnnodil  I  Usion     test     nun     per.-i>l     much    longer. 
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(l()iii|)lciiH'Ml-li\;ili()ii  lilcrs  ol  I  lo  l2(l  lo  I  lo  -VIO  iiui\  \>c  loiind  lollowiii^  iiilcclioii.  (iiilllc  iiia\  liavc  Mncloiifiiic 
willujiil  lia\  iiifi  clitiicul  sijiiis  ol  illnrss. 

L('[>(()sf)ir<>.sis.  '[\\i-vv  arc  tnicroscoiiic  and  plali'  ajiiiliitinalion  Irsls  lor  aiililxxiifs  ajj;aiii>l  lc|)lo^|)ira.  Il  is 
ini|ioilaiil  lo  siiji^icsl  the  proiiaMc  irilcctin^  >ci'ol\  [x-  and  siil)inil  paired  samples.  There  are  o\cr  14  dilTereiil 
le|)los|)iral  seiolv  pes  lomid  in  (lie  l.S.and  main  normal  animals  lia\  e  lou  tilers  ol  I  lo  I  00  lo  llie  coninion  l\  pes 
ol  lejtlospira. 

Equine  Infcclious  Anrmiu  (El A).  '\\\i-  immunodilliision  ((iofrilins)  lesl  lor  KI/\  is  a  \aliialjle  dia^inoslie  loo! 
since  il  delects  the  (|iiiescent  carrier  animal  as  well  as  ihe  horse  that  is  having  recurrenl  attacks  ol  fehrilc  anemia, 
.'^ince  almost  ever\  horse  inleclcd  with  I', I  \  de\elops  a  lilclonfi;  \iremia,  the  horse  that  is  positive  to  this  test  is  an 
undesirahic  mem  her  ol  the  i(|niiie  comminiilN  .  I'Oals  horn  to  Is  I A  inleclcd  horses  will  ha\c  a  posilive  reaction  to  the 
test  due  lo  colostral  anlihod\.  llowcNcr.  these  loals  are  not  usiialK  inlecled  witli  IA\  and  will  become  iie<xative 
unless  thc\  an-  inrecled.  Wonatal  inreclion  ol  the  loal  with  KIA  is  usually  associated  with  inlection  ol  the  mare 
durin;.;  prcjj;nanc\  . 

VciH'zuelaiu  I'Mslcni.  and  II  ealern  l'<iuin(>  l'nrc[)lialilis.-'V\]VTv  are  two  serologic  tests  used  lor  tlie  encephalitis 
N'iruses,  the  h«'ma^^hitination-inhil>itioii  (III)  and  the  platpie  reduction,  nculrali/ation  t<"st.  The  III  test  is  useful  lor 
paired  serums  since  tilers  ol  I  to  10  lo  I  to  .'520  are  lound  follow  in;:  inlection.  I  iilorlimatcK  ,  some  horses  that  are 
inlected  with  eiljier  luistern  or  Western  virus  develop  slronjr  cross  reactions  with  \ cnezuelan.  It  is  uecessarv  to  test 
these  serums  v\ilh  the  pkupic  reduction,  neulrali/.ation  test  to  determine  wlx'thcr  thesi^  Venezuelan  liters  are 
specilic.  With  this  test  tin'  serums  arc  tested  at  dilutions  ol  I  lo  10  and  I  lo  100.  A  90  pencnl  rcduclion  ol  ihe 
pla(|ue  count  ol  the  virus  hy  the  I  lo  lOscrniii  (hhition  i.- consideri'd  evidence  ihal  the  horse  w  as  prev  iouslv  inlecled 
with  \  iMie/uelan  encephalitis  virus. 

Equine  lihinopneuinonilis  and  Equine  I'irus  .lr/er(//,s\  iN'eulrali/.alion  tests  mav  he  pi^lormed  on  paired 
serums  lor  these  cipiinc  disease  sin<c  hoth  viruses  are  cv  lopalhojrenic.  llov\evcr.  hv  the  lime  the  ahortion  occurs,  the 
mare  has  usiiallv  developed  a  titer  lo  the  virus. 

Viscerotropic,  Vclof^enic,  !\ewcastle  Disease.  Althou^^li  this  virulent  strain  ol  Newcastle  disease  virus  is  nanu'd 
alter  its  ahililv  to  produci-  hemorrha;:ic  and  necrotic  lesions  ol  the  ^astroiiiteslinal  tract,  it  may  also  he  identified  hy 
its  uni(|ue  ahilitv  lo  produci'  red  placjues  on  chick  emhrvo  cell  cultures.  Doiucslic  velo^icuic  strains  produce  clear 
phujues  while  vaccine  strains  do  not  produce  pla(pies  at  all  unless  certain  additives  are  included  in  the  culture 
medium.  The  hema;i;;lnliualion-inhil)iti()n  t(\sl  works  particularU  well  with  NCwcaslIc  disease  virus.  A  random 
.sampling:  of  serums  from  a  chicken  flock  nuiv  he  tested  for  the  purpose  of  determininfr  the  level  of  immunization 
lollowinfi  vaccinalion  or  lor  the  presence  of  a  si<;nilicanl  percentajj:e  ol  hijih  tilers,  1  to  I  ()0  lo  1  lo  '520,  can>ed  hv 
inleclion  with  a  velo^enic  strain  ol  a  Xcvscastlc  disease  virus. 

Conclusion 

It  is  hopi'd  that  ihi-  inlornuition  presented  here  will  enahle  the  veterinarian  to  develop  a  heller  workinji 
relationship  with  the  lahoralorv  and  understaiHl  some  ol  the  prohlems  involved  in  the  interpretation  ol  serolofiic 
tests.  The  extra  cllorl  to  ohtain  paired  samples  and  resolve  the  diagnostic  problem  ol  the  stockman  is  certainly  a 
practice  builder,  (tarticularlv  so  in  this  new  era  of  agricidtnral  c()ttd)iues  where  one  oriiauizatiou  may  conlrol  the 
operations  ol  manv  diiferent  larnis.  However,  it  must  he  remendxred  thai  most  modern  disease  problems  have  a 
dual  or  even  nudliple  etit)l()gy  and  the  presence  ol  an  inleclious  agent  mav  not  be  the  oidy  cause  ol  the  illness 
observ<'d.  Reliance  on  lahoralorv  results  alone  without  eonsi<lerini;  other  facets  of  the  problem  may  h'ad  to  failure. 
The  a.ssislauce  of  the  lahoralorv  will  be  more  effectivi'  when  the  veterinarian  understands  the  inadequacies  as  wi'll  as 
the  advantages  ol  the  conliriTialorv   lechiii(|ues  ciTiplov  ed. 
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